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(sodium-hydrogen exchanger isoform 1) # ^Ml*!" 0 } ^UMI^^- ^'cMl ^fl*!" 0 } 
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{ FURANCARBON YLGUAN I D I NE DERIVATIVES, THEIR PREPARATION AND PHARMACEUTICAL 
COMPOSITIONS CONTAINING THEM} 

<2> ^/^fl^MM^ -Ale^li ^71^ T^Hl ^5fl ^3^^, ^ 

501-1 s-oj- ^l^^ol 7}^ ^ «i^> ^In 2 -^} *]^l=1 SJtHWang, QD . et a/., (2002) 
Cardiovasc. Res. 55 25-37] . 
<3> ^ M /*fl ^ ^ J $±r ^ ^ °l^t:M^- 0 l ^2}, ^- U]-°J 

AH 5] 7]^] o] ^o]5]n.^ tf| ^ ^ § , ^l^Al-Tg ^^Iff^l, o] ^^-^ ^ll^If 

^ # T^^tl ^-°WI-M 9^^\ °l^- c> i^l Jl Sicq- [Hearse, DJ . (1998) 
Prog. Car iovasc. Dis. 30- 381-402]. 7]*\<&^-Q l^l ^fl^£- ^>-g-^o]l °] f> *lS*fl 
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, ^-°| gj ^^-g-oH^il q>~. ^|f> 4l^ji 

^ ^MlS. ^^-^^^ 41 ^ -*f^, ^^°J^7rS] ^- 41*^ £ 

y 6 >0 l M-E]-u}^- ^"^^ Si^tRobert , M. (2003) : S700-708] . 

sMi tr\ M °11 ^41S ^51. 41 ^ 91^ 

°}*\ (J> Jl -n-S?> iL^-^c}. 

<4> NHE (sodium-hydrogen exchanger)^- l^^f> 4l.5.^r°11>H #^}^ ^- o] , 41 

iifl5] ^^ol-g- t>^fl# ^\2.S Lljti^^ Na + I7fl# 41^^. #^-S-5L^.^ ^ ^1 ^ 
iL^^- ^^0lTT| pH ^^Ol] ^o.*> C)]"^- °> l^+iifl ^ O] U| . ^7^7?\7.} 1 

7^°\ o>fJ o] S-o] 5] S^n} ^J^-41^^ ^o>^oi NHE-lo] ^l|-4l^^ £#°fl ^iL ^ 
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et. aJ.. (2002) J. Am. Coll. Cardiol. 39- 747-753]. ^ °] pH ( = 

7.2) oil M NHE-1^- 7\2\ o^l ?>^-u+ . ^>^7> ^f^t> ^ #31 <>fl >H °\\ M *1 

^ti^Kg- (glycolysis) ofl ^^o>^^ ^1^^ ^oj-£- ^-^7} #7>o>^ ^ 

7} (pH = 6.4) ^r^o]^ 7>^1 7] (proton sensor) # NHE-lo] SJ->g o\ ^ 

^7}^} 711 ^ t! ^1 °11 ^ ATPoflMT;! -*g#£l Na + /K + ATPase7l- ^TflsqjE-S. 

##3H1>H^- miLMlJl #^-2.^- M^^/l^ NCX (Na + /Ca ++ 

exchanger) 7> ^o>^l L+H^ ^r£t ^H^-71 ^ S|] ^« 0 >%^^ ^>=-^>o] L^H^ol^- 

^■^^-^£■21 ^71--^- protease, phosphol ipase , endonuclease -§r^i| Sil- ¥"c> ^\ 
2|# ^-sfl , 7.1 Ap^ofl oil °]*> a-^AV^ -W-^ 71 °1 #7>, DNA^ ^ <2]_o 

7-1 >Hli^## ^^.71 711 . NHE-1°1 <>M1^ ^llii^ °l^-^rS.^ #7}# ^ 

#.2.^*1 NCX°] ^# ^ ^ ?1 M}3. ifl I^ 0 1^^-S.-°1 

#^ofl ^*fl ^^^ii^ ^ NHE-1^1 ^^Hl °1*> ^ISMI 2^ %! °i M^l SJ-^r 5Jii 
^ =1^1^. ol ^7^1 o] 311^^1 ^-£^1 amiloride7l- 7,]^rSL^. NHE^bM^. ^5}^ 

[Benos, DJ . (1982) 
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A. J. Physiol. 242: C131]. ami 1 ori de^- NHE-lofl tfl*> <>^^-g-ol ojo_n} 9}H A 

NHE-loli]o11S. NHE-2 ^ ^^1 # ^j^^o] Jf^l-o} ^^>i^^l^^ 

^l?} NHE-lofl cflofl ^ ^ ^ o] oi^ <3^-7> 

Hoechst Marion Roussel 0£!*fl Aventis)ofl NHE-1<H1 tflefl ^-g- ?>^- 

^^^^ol-qiy ^f^l cariporide (HOE-694) 7\ 7fl^J-E| [Scholz, W. et . a/., 
(1993) 5/-. /. Pharmacol. 109- 562]. cariporide^- ^rtl ^^JS.^ 

M^^il^l ^^HUiS. ^§ n J]^5l# #*H1 ^^^^ ^-^^SU^- iii^t 
u]-Ejafl&i}. ^7\\7?\7] ^^^1 7^ tflJf^-^ NHE-1 opo^ofqul o SA -j 

eniporide, zoniporide, SM-20220, BMS-284640 ^ of^-^-o] NHE-1 ^ 

*fl*fl^. 7^ #<H| ojct. 




< 6> Cariporide 

<?> NHE-1 ^j^- ^^^1 7fl>2, 4-^^^ , ^l^A>Ti ^ ^ A} °| 

o\] r^*> M-^Hfl-c- 51 °1 a-ojS]^!^- [Karmazyn, M. (2002) 
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Science & Medicine'- 18-26]. ^^^°] WE-I ^ >\] >\] ^- M^^'A , ^ 

<s> mj-^s] ^ r ^■2 r >jjifl^oi nhe-1 ^^11 M-^l-i^^ ^fl^j^l^lJZ 

<n> ^f_> mj-^ s-^^- #^-?>^. 1 d^ z -o>qTy ^ cH^-s]^- a- J l ^- J l 
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<13> o]o\ Lj^r ol ^W^t. 

<i4> i ^K^.y-f-"!^ I y M V. ^)| 

<16> [S}^>^1 1] 




R 2 



(I) 

<17> (^1 ^HUH, R 1 ^ R 2 ^- ^t^t ^-^^^-S , H. F . CI. Br, I, CF 3 , SO 2 CH 3 . 

N0 2 , NH 2 , Ci — Cc^l ^ifl ^£fl <|MJ , 0R a "I u} . ojnfl, Ra^. h, CF 3 . 

Cy~C s °-] ^]ifl S^- ^-ifl . ^1 ^ ?1 °1 ^ - ) 

<20> 1) [5-(2-#^^.S2ll 1 d)#^-2-^7>^. 1 d]^-ol-i^iy , 

<2i> 2) [5- (3-#^iS^l^) ^^-2-^7^^ ]^-o>qiy . 

<22> 3) [5- (4-#^^S2ll 1 d)#^--2-^7>i 1 d]^-ol-u]tq , 
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4) [5-2ll 1 d^ff-2-^?>i 1 d]^ z -ol-u]tl 



5) [5- (2-^-^^311 1 d)^^--2-^ ?}ji^] n z -o>q^ 



6) [5- (3 



all ^ ) fr ^ "2 - %S ?>Ji ^ ] ^ ^ 



7) [5-(4-^^^2ll 1 d)^^-2-^?>i 1 d]^-ol-u|iy 



8) [5-(2-T3fl^Sll 1 d)#^-2-^?l-i 1 d]^-o>qT^ 



9) [5- (3-n11^3ll^) ^^-2-^?^^ ]^-o>qi^ . 



10) [5- (4-nlliiSliy ) ^^-2-^7^^ ]^r"O^L|iy 



11) [5- 



12) [5- 



13) [5- 



14) [5- 



15) [5- 



16) [5- 



17) [5- 



18) [5- 



19) [5- 



20) [5- 



21) [5- 



22) [5- 



23) [5- 



2 -H o] # ^ o_ ^ ^ ^ a)] ij ) ^ - 2 - ^ t| ] ^- ol-u| 



3 -H ^ o] # ^ o_ ^ a)] wj ) ^ ^--2 - Q] W[ ] ^- o>q 



2 -ml ^-X] all Wj ) ^^-2-^7^^ R«W ^ 



3 -ml ^-xi ml ^ ) ^^-2-^7^^ ] ^-o>q ^ 



2 -M- ol H ^ 31 ^ ) tt ^ "2 - ^ ?l-i ^ 1 n 1 - 0 W ^ 



3 -M- ol H ^ all ^ ) ^ ^ -2 - ^ ^ ] ^ °1"M ^ 



4-M- ol ^ ^ 211 ^ ) # -2 - <U ^ ] ^ ol-Ll ^ 



3-ol-Dl ^a|l ) iff - 2 -^ ?\*L\i ] ^-o>ul 



4-ol-Dl ^ail ) # ff-2-^ 71-^.iJ ] ^-o>u| 



2 -oil I! 211 ^ ) ^ ft -2 - ^ 71-^. *d ] n 2 - °1"M ^ 
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24) [5- 



25) [5- 



26) [5- 



27) [5- (2 



28) [5- 



29) [5- 



30) [5- 



31) [5- 



32) [5- 



33) [5- 



34) [5- 



35) [5- 



36) [5- 



37) [5- 



38) [5- 



39) [5- 



40) [5- 



41) [5- 



42) [5- 



43) [5- 



2 - o\ o] a ^ X\ 2|1 ) iff - Q] ] ^ o>q t| 



^-A] ill ^ ) ^^-2-^^31 ^ ] ^-o>q ^1 



, 6 -1} ol # o_ ^ 2)1 ij ) *f ef- 2 _ q] Wj ] ^- o]-q 



3 . 5-c+ol s j=l o_^2|l Wj ) iff ej.-2-eJ ?KS.^ ] ^-°>M ^ 



2 . 4-t+ol s = o_^2|l ^ ) iff ej- 2 -<|J 7 J- 32.^ ] ^°>M ^ 



2 , ^ = o_^2|l ) iff EJ-2-1J 71-^. y ] t l o>M 



2 . 3 -ct ol # Jf. ^ s|l t| ) iff -2 - Q] ^ ] ^ o>q 



2 ^ ^ -6 -# ^ i ^ 211 ^ ) # ^-2 - ^ ?K£ ^ ] ^ °W ^ 



2 -# ^ ^ "5 -nil ^ 211 ^ ) fr ^ "2 - ^ *d ] ^ ol-M ^ 



2 -ml l! -5 -# ^ 5L ^ 211 *d ) tt ^ "2 - ^ ^ ] n 2 " °W 



2-ull^-xl -5-#^i^aflW|) ^^--2-^?!-^^ ]^o]-u|^ 



3 ,5-c+ol ^-^^211^) iff^-2-^7}^ ]^-o]-u| ^ 



2 . 3 - cj- ol ^ ^ 211 ^ ) fr ^"2 - ^ 7}J£ ^ 1 ^ °W ^ 



2-ull^-Xl -5 



2ll 1 d)^r^-2- c il?}iL^]^o>q^ 



2 -1- ^ -5 -JE 2t ol # = o_ ^ n(| ^ 4) ) iff - 2 - o] ? ^ i=| ] ^ o>q ^ 



2 . 6-c+ol ufl H afl Hi ) iff ^-- 2 -<|J^JiHi ] T^ol-M ^ 



3 , 5-c+ol ml ^ all ) ^^--2-^?}^^ ] ^-ol-ul 



2 , 5-qol ml 11 all ) ^^-2-^7^^ ]^-o^Ll ^ 
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44) [5- (2,3-tq-olii11^2|l^)^ff-2-^?>i 1 d]^-ol-u]Ty , 

45) [5-(2,6-c+olml^-Al>J|liJ)#^-2-^n5- 1 d]^ z - 0 W 1 ^ . 

46) [5-(2,3-r+olTill^-Al2|l^)^et-2-^7>^. 1 d]^-ol-qi^ , 

47) [5-(2,5-t+olTi11^-Alii|l^)#^-2-^ni 1 d]^ L ol-^ i y . 

48) [5-(2-Bll^-Al-5-H^S2ll 1 d)^^-2-^?>5. 1 d]^-ol-qT^ , 

49) [5- (2-^01^^x1-5-^-^^211^) ^^-2-^7^^ ]^°>M ^ . 

50) [5-(2-oll^-Xl-5-^-^^2|l 1 d)^^-2-^7>^. 1 d]^-ol-qi^ , 

51) [5- (2-oJ-ol ^H^^- ^1-5-^-^^211^) ^^-2-^7}^ ]^-ol-u| . 



<71> lol S}*V^-^. o>*K^ 7^*1 ^ ^ ^fl ^ ^ 

SUii^l , <g^.^^- q>*>^^o ^ ^ jel 7^*1 ~fr^^ (free acidHl °] 6fl ^ ^ ^ 
7>^ol ^--g-^. ^71^-4 ^71 ^# t , ^f7l^>^^^- 

<72> Mj-^Oll ^7>^^- ^ , ^ll" ^ S}*>^ 1°-1 5j- ^^Sl- 

^ -*7l## 7^7^ ^-7l#<2] # ^-g-°Jl# 7\^} ^ ^ 71 7iL+ ^S^TM 

73-13 



<73> 11. ^ll^wni] 

< 76 > [U>-g-Al 1] 




ofl tMl ^ 01^- ol^7lolc+.) 

< 78 > <L> II-c- (ester), %t^°}^- (acyl halide), ?\^ J d^} 

^# (acid anhydride) ^-^l ^§-# ofl^. ^ ^ 01 u}. ^7} o\}^ ^-^.7.]}^ ^ 
y>^o] ofl^E-lfofl. tij)^ ofl^Ei, ofl^ ofl^E^) o] » ofl^t] (active 

ester) -frS.Sll HI , p-M-o] ^ , N"^>ol ^ ^1 °1 ^1 H , 

^^^211^ ^l^^)oll^. ol ^ 7H^^} -£-^1^ ##^°] ^^-^ 
^^1A>^^«. E -1 ^ - 01 ^ 
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# I IIS] ?}^-### ^-^"Xl (condensing agent) ^XI^Wl n 2 - 0 } 1 -! 1 ^^} ^hir>M^ tt^} 

7}iL^o}L}iy Xi^e}^- Xl^-«m(Xl^#^ 2). 

< 80 > [U>-g-Al 2] 




(III) (l) 



<83> (1) 7.-11 1 

<84> #71 1^ S^l^l^r SW^l 1^1 2}*j-#°-l ^ll^OllAl 7>^-^#^-^^ll H-1 

*1 ?>7l Rl §3 R2oll v}^-o]} <g*?# h>^- 7l^7p} 5Uo|Al iL^^lS iL^f} €-2.7} Si 
-^-f^r ^^«> ii^7l^ lit! 4- «h§-^ 1^1 «h§-^°11 Ji^lS Xl^}^ S}«J 

<85> #71 «]-§-*| 1^1 7}^# -rr^Xl 117} Qj-Z] ofl^E-lL}- oH^E}ol ^ o. ^ 

t> -§-*fl# A}-g-c5}ol ^J=- ?-}^^l n 2 - 0 }!-!^^} ^}°1 S}^ 1 "^- I# Xl^*>t+. 

<86> u>-g--g-iill^- nH&h^- , ofl H o}ol ^H^.^^-2} ^}^r U^^XI -g-ufl . ^1lHS}^}°l 

t}ol^-#, l,2-^\o]u\]^A] o\]B±U} 7}^ ollE} (ether) 711 ~§-*ti , ^Hli^of 
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U>olH (DMF) , o}3} -§.nfls.°] ^^--§-nfl# A]-g-t>uq-. wl-g-^-^^- -y-^-oflXl 

<87> a>71 ^1 1^ 7}^^^> -rr^l 117} ol-^*>E}ol^i^ -Ef ^#^1 ^^-oll^. 

^ I# 7^tM. A]-§- 7^*> ^^1^^ ^r^>S}M-H#, t^SJ-^- . 

< 88 > «]-§-§- *fl-cr ^^I, ^ o}^HN ol-olH^n-e. -§-n}| 3 tllH^l-olH^^ 

^^r DMF ^-g-^7-|L4 ol^.^ ^* v -§-^# ^>-S-t>t+. 

<89> (2) ^1^« 0 >^ 2 

<90> A> 7 ] h>-§-A1 2 ^ S^lS]^- 1^1 S^^^l ^l^oll^i ?H^# III°] ^ISJ- 

71 Rl m R 2 °fl ^>-g-ofl ^ *1 ^7l 7\ ?)M A ^.^71^ ^Ji7} ^ 

-r-°11^- ^l^-fl Ji^7l^ i^t> ^ ^1 1^1 ^ofl tL^7l# 7il7i^^ Sl-* 1 "^- 

I# 7^1 ^f>U^. 

<91> A>7l 2011^1 ?H=^# ^^f> «>-g--g-T]H ofl^ ^-taMl ^*fl^Hl ^ 

*fl^ yl^-^^loiut. 

<92> ojTtfl, A}-g-lJ- ^ oi^- ^tMI^- N,N-7>^ 1 dT^-ol o]Dlct# 

(N,N-carbonyldi imidazole) . c}o] X[o] f|^^l ^ 7>^i^-ol o] n] ^ 
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(dicyclohexylcarbodiimide, DCC) . T^-o] o\o] ^H^^ ?h£.tto] oj u] H 
(diisopropylcarbodiimide, DIPC) . 1-<>11 1[ ~3- (3-n+oj tifl ^ o\u] ^^^^ ) °1 ^1 

H (l-ethyl-3- (3-dimethylaminopropyl) carbodiimide, WSC) . t\o] $\ \J ^^i 1 ^ oj-^ol 
(diphenylphosphonyl azi de , DPPA) -^-ol^. 
<93> Al-g-*> ^ oi^- -§-nfl^ EilH^^l-ol^^^^, 1,4-dioxane ^ ^l^^l -§-*ti . *fl 

31 2} -§-ufl. DMF oj^-o] ^t, v -g-Bflolt+. 

<94> (3) #^#^1 °] ^il^ 

<95> A>7l «>-g-Al lollAl A>#«> ?l-^-^^_> -frS^l 1 1 71- nflU oll^Ei S]-* 1 -^- (L = 

OCH 3 ) ol ^ °- (jpl 31^ ^0} jd^.A> ^tfl^2fli=d IVSJ- 

5-^-^#ff S]-t, v # V# ^-^^nfl . ^-ol ^S]-§^-T]fl ^7fl oHl Stille-type ^#^! 
^- Suzuki -type ^|#^ ^-§-# s}^^" Hit ^l^t>^}. 

<96> sfl^ tt^ Sj-^-^ofl 7,} SJ-*)] X^- Y71- «_>cfl^. 7-1^^ VI Q 

VI I# A^^cf| St i lie Suzuki *LHr# A] ^ M S}^^ 11^ ^ 

ol rj. 
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< 97 > [U>-g-Al 3] 




(VI) <wr> 



<98> ( ^> 7l xjofl^. Rl R2^. S]-^>ai njfl^ ^^*> tl}J2} ^>J7, X^- B(OH) 2 . BC1 2 . 

BBr 2 , . SnBu 3 , SnMe 3 , ZnCl o] J7 . Y^- (Br, I. CI) OS0 2 CF 3 oju}.) 

<99> ^7} 3o]\ A-\ <2] H>A1 IV^ aH^i^-^V -^Efli=j2)liJ S}ta>§ IVM" 

Ji^--y- ^HfliJ^^- S}^>§ VI I ^- 4> ^^Ji^. ^l^S]^- S}ta > §# ^H^^M", 211 

^^-e+ojHM- s]-t>^-^.^fE-| ^r7,}°] «>^^.^ ^}^\&\ Al-g-tm. 

<100> A>7l w_>-g-Al 30^ ^■^^■nH^ir M€ , #2fl^W ^1 ^# A>#*> ^ 

^ufl# ^#^^r °1 ^-im. ^^^.^r Pd(PPh 3 ) 4 , 

Pd-C, PdCl 2 (PPh 3 ) 2 , Pd 2 (dba) 3 , PdCl 2 (dppf) , [PdCl (allyl) ] 2 . Pd (OAc) 2 PdCl 2 

<ioi> A> 7 1 H>-g-Al 3 o(|^ #^]*>JZ feo]7l ^fl^o} pph 3 , P-(o-tolyl) 3 . 

PBu 3 ^f-n^^. -*>!--§- *>?1M- . 
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<102> A>7l «h§-^ lo\}*\ Suzuki -type ^ ^ ^-^ofl^r ^ 7l # 1 3 M 

^ ^l^m oirq-. ^-7l^7]7> ^-7] -§-nfl6fl -g-ofl^ Xl o># Ttfl^- -Ef7] 
§o11 ^-sflAl^^ 7>*> ^ Si^-ril o}u}\ ^7} <g7}7\ 0.5 Lfl 7-1 4M ^ S-^l ^S. 
7> S]^^- <T}o} A>-§-t>U}. 
<103> A>7l w_Hr^l IS] v}^rO\]A] -g-Dfl^^- ^H^^olH^^f^K i^ol^-A^ 1,2-t+oHl 

Tfl -g-ufl . , oIl^-^-jl} ^hii- <2J-^#t4| -§-nfl. DMF , o>^l^u}olH^ , ofl^ ol-7flEil 

<104> Al 2^1 7^41 t> III£- «_>-§- ^1 3ofl^ 7^*1 °fl;i 

e] 1 1 iw ^711- #43^ ^J^Hl ^en 7^^-afl^^ ^ 

<105> tL>-g-^l 1^1 Ilofl>H nflli oflAEi Sj-t^ 0]S]S] sl-t]-§^- 352} 

^ ^^-^ 7il^*l-7lM- 7>^-^>L> Sl-t>§ IIL°^fEi #4>°1 ^ofl ^1 oh^l 711^ 

<106> HI. -«-J-_ 
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<108> S. ^-^^ -rr^l ^ ^-g- NHE-1# c ^^l}^^^ ^Q^SL^^ 

# M-^-yiT^-. human NHE"1# ^^Ul ^ ^lS^Ui *r ^ 

y c\ S^UiS. ^^^^.^ ^fl^^^ 71^" (^Pd € 1^3^, LVDP) 2\ 

#^1^ -r-^*} ^^>i^^--g-# uh^i^-. SJ^# oj-§.s> ^ 

%>cH ^ *f-§-# q-^^t}. o]Vf ^>o] S. Mj-^o] m^m-^^r NHE-lofl tfl*> ^ 
^MlS^ m in vitro ^ in vivcP\\M ^M/^\^^°W *M ^3 ^"i^^-g^ 

<io9> a. hj-^s] Sl-t>§-^ <y -¥-°1^Hl ^n 2 - m b}^^-°] 7}^l ^Ifj^.^ -f-o} 

-g-SH^l . T^lH^l m J A ^1 JEE^- ^g*fl# A^cr>^ ^l^sjc}. ^J=o}5 

JltJ *MH1^- Q*}. #*fl. ^*fl. ? ^ #^1 . ^o] , o] ^ t> 

3^- , U^^^ , ^3.^^ (sucrose) ^^.ii^: (lactose) ^JM^ ^# 41 

73-20 



o] ^ t+ . ^^*> -f^gMl ^Hl Bj-^Lil^- ^El^lojH ta. ^-§r 

^}#^. ^n 2 - W OJ 1 # *Ml^£r ^*fl. , M-^i] xl^^il 

°1 afl^sq^-cfl . Al-g-E]^- Sl^o] 31^^^ oli]oil o}&| 7^1 

4-^1, ^g-*fl. ^Ml, *!HM1, ^-oi ^ sm. al^n 2 - ^ 

7^1 7 > Ul^>g-g-7il, ^B+-g-7il^^- H^ii^I^^-, ^r^^r, ^) 

H 2.<£3± ^ 71 oH^^-^lo] ^ 7^«> oH^tfls ^-ol A\^r 

^ 3^X1^ 7l7il^^- (witepsol) , (tween) 61, 7>7> 

-2-7,1 , ei-^7.i, x[^-m ^ sm. 

<no> ^t>, ^}^^- J l °]*1H1 tfl*> -f-^^^- ?J-7^°i q-oi _ S.^-711, , 

S+7.}|| 7l^^L^ ufl , QjHj-^H^^ 0.1 ~ 1000 mg/^olT^ = B\^^7)}t]\^ 1 ~ 500 
mg/^ol^, °1A> tft-tj-ofl ^\^\ H^l^J 1S1 Lfl 7,1 ^ 

<m> oi^i- -a. ^# ^ahhi °l*>o^ t)^ ^Ml^Ml ^^*>c+. 

<112> t+. ?T>7l ^AHl^-e- M. Al 7)}^ ^Jii^. H^S] ufl-g-ol ^JAHHI o^fi 
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toJflSjtf, n 2 -^^^ 1 ^ , ^j^S cfl^^oi S}^^ €4:^ ^1^> 



<H5> 5- f2-#^-jL^41^)^gt-2-5'>-^-^^>- 

<116> d(|^ 5-H^S.-2-^^ollol^ (300 mg, 1.46 mmol)# ll^dl (6 ml)ofl ^-o]j7 , 

2-#^J£.^2ll 1 d i^-t> (246 mg, 1.76 mmol) # v\}^t^k (0.5 ml)ofl ^-cf| ^ 7]^}JZ 2M 
Na 2 C0 3 ^-g-^ (0.8 ml. 1.76 mmol) # 7>^}^t+. ^-ufl^cq Pd (PPh 3 ) 4 (51 mg) # 7> 
80 °C°1UH 6^1 ?J s-o> y>-§-Al^E+. 

<117> § (20 ml)# 7\-u\JL oflW °M1 E H °1 H (20 ml X2)5. ^#*> ^ Ji^lf^ ^1 ^ 

3M. ^ MgS0 4 ^ ^A|5?] ^H1>H ^fS^. *Hf## ^ 

?\m ^ 3.^.v\S.-Ln&\ (^l^>:oll^ o>4)EflolE = 6:1)^ ^^}<^ ^ 290 
mg 90%) # ^SW. 

<118> lH NMR(300 MHz , CDC1 3 ) 8 3.94(s. 3H) . 6.93(t. 1H) . 7.14-7.34(m. 4H) . 

7.99 (m. 1H) 



<H9> 5- (3-#^^.^all 1 d)^^-2-7>^-^-<il pHH ofl^Ej 

<120> !H NMR(300 MHz, CDC1 3 ) 8 3.85 (s. 3H) , 6.69(d. 1H) . 6.97 (m. 1H) . 7.18(d. 

1H) . 7.31 (m. 1H) . 7.39 (dd. 1H) . 7.48 (d, 1H) 
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<121> 5- (4-#^jjg,5)1 1 d)^^-2-^}^-^^> v\]m °\]^^\ 

<122> 1 H KMR(300 MHz , CDC1 3 ) 8 3.92(s, 3H) . 6.68(d, 1H) . 7.12(dd. 2H) , 7.24(d : 

1H) . 7.76 (dd. 2H) 



<i23> 5-n\i^T^-2-?}^my qii^e-i 

<124> !H NMR(300 MHz, CDC1 3 ) 8 3.91 (s . 3H) . 6.74 (d. 1H) . 7.25 (d. 1H) 

7.35-7.46 (m. 3H) . 7.81 (m. 2H) 



<125> 5- (2 -^-^^511^)^^-2-?}^-^^ ^11 

<126> 1 H NMR(300 MHz , CDC1 3 ) 8 3.39 (s, 3H) , 7.21 (d. 1H) . 7.28 (m. 2H) . 7.34 (dd, 

1H) , 7.46(dd, 1H) , 7.99(dd, 1H) 



<127> 5- (3-^-^^aliy )^^-~2-?}^^^ v\\m o\\^ 

<128> 1 H NMR(300 MHz, CDCI3) 8 3.92 (s, 3H) , 6.75 (d, 1H) , 7.24 (d, 1H) , 7.33 (d. 

2H) , 7.65 (d, 1H) , 7.76 (d, 1H) 



<129> 5- (2-T]fl^g|iy)^gf-2-7l-^-^3^> o\]^t\ 

<130> lH NMR(200 MHz, CDCI3) 8 2.52 (s, 3H) , 3.91 (s, 3H) , 6.63 (d, 1H) 

7.25-7.29 (m, 4H) , 7.77-7.73 (m, 1H) 
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<131> 5- (3-^lfjafly )^^-2-n^r^^ Pj]fj ojl^El 

<132> 1 H KMR(300 MHz , CDC1 3 ) 8 2.42 (s, 3H) . 3.94 (s, 3H) . 6.74 (d. 1H) . 7.18 (d. 

1H) . 7.26(d. 1H) . 7.33(dd, 1H) . 7.60(d. 1H) . 7.64(s, 1H) 



<133> 5- (4-1111^^1^)^^-2-?^ ^ ^> <A\^ 

<134> !H NMR(300 MHz, CDC1 3 ) 8 2.31 (s . 3H) . 3.84 (s. 3H) . 6.61 (d. 1H) . 7.15 (d. 

2H) . 7.17 (d. 1H) . 7.60 (d. 2H) 



<135> 5- H^-^^l H fll ^ )^f^-2-^\^r J d # pHH 

<136> !H NMR(300 MHz, CDC1 3 ) 8 3.92 (s, 3H) , 6.79 (d, 1H) , 7.26 (d, 1H) , 7.50 (t 

1H) , 7.62 (t, 1H) , 7.80 (dd, 2H) 



<137> 5- (4-^g}ol #^-^^1 m 3\\"d)^^-2-?}^r J d & ^1 ^ ofl^El 

<138> 1 H NMR(300 MHz , CDCI3) 8 3.93 (s . 3H) . 6.85 (d. 1H) . 7.27 (d. 2H) . 7.67 (d. 

2H) . 7.89 (d. 2H) 



<139> 5- (2-i]fl^Alj3l^)^gl-2-7}^^> tf\"U ofl^Bl 

<140> lH NMR(300 MHz, CDCI3) 8 3.91 (s . 3H) . 3.95 (s, 3H) , 6.97 (d, 1H) , 7.03 (d, 

1H) , 7.06 (d, 1H) , 7.26 (d, 1H) , 7.32 (m, 1H) , 8.01 (dd, 1H) 
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<142> lH NMR(300 MHz , CDC1 3 ) 8 3.86 (s, 3H) . 3.91 (s , 3H) . 6.73 (d. 1H) 

6.73-6.92 (m, 1H) . 7.24(d. 1H) . 7 . 29-7 . 36 (m , 3H) 



<143> 5- Alalia )?r^ -2-7}^- ull^ ofl^El 

<144> lH NMR(300 MHz , CDC1 3 ) 8 3.85 (s. 3H) . 3.91 (s . 3H) . 6.61 (d. 1H) . 6.94 (d, 

1H) . 7.24 (d. 1H) . 7.71 (d. 2H) 



<145> 5- (3-UolH^gll 1 d)^^-2-^m^-^> ml^ ofl^Ej 

<146> !H NMR(300 MHz , CDC1 3 ) 8 3.95 (s, 3H) , 6.91 (d. 1H) . 7.29 (d. 1H) . 7.71 (dd. 

1H) . 7.98 (dd, 1H) . 8.31 (dd, 1H) , 8.51 (d, 1H) 



<148> !H NMR(300 MHz, CDCI3) 8 1.25 (t, 3H) , 2.86 (q, 2H) , 3.91 (s, 3H) , 6.60 (d. 

1H) , 7.24-7.36 (m, 4H) , 7.65 (d, 1H) 



<149> 5- (2-ofl^-Al^l^)^gf-2-7>^-^J>M ofl^El 

<150> lH NMR(300 MHz, CDCI3) 8 1.53 (t, 3H) , 3.91 (s, 3H) , 4.17 (q, 2H) , 6.95 (d, 

1H) , 7.03 (dd, 1H) , 7.07 (d, 1H) , 7.29 (m, 2H) , 8.02 (dd, 1H) 
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<151> 5- (2-o}o] a]] y ) ^rq-- 2 - 7 f-a.A] A> pjl^ ojl^El 

<152> 1 H NMR(300 MHz, CDC1 3 ) 8 1.43 (d, 6H) , 3.91 (s, 3H) , 4.71 (m, 1H) , 6.99 (m, 

2H) , 7.08 (d, 1H) . 7.25 (d, 1H) . 7.29 (dd. 1H) . 8.02 (dd. 1H) 



<153> 5- (2-gfl^Al3l^)^gf-2-7}^^> ofl^El 

<154> lH NMR(300 MHz , CDC1 3 ) 8 3.91 (s . 3H) . 6.93 (d. 1H) . 7.00 (m. 3H) . 7.13 (dd. 

1H) . 7.20-7.38 (m. 5H) . 8.10 (dd, 1H) 



<155> 5- (2. 3-T^om^^l^) ^^--2-71-^-^1 ofl^El 

<156> !H NMR(300 MHz, CDC1 3 ) 8 3.93 (s. 3H) , 7 . 23~7 . 33 (m , 3H) , 7.48(dd, 1H) 

7.90 (dd, 1H) 



<157> 5- (3.5-T^-o1^-^^aliy)^^-2-?1-^-^^> Qfl^Ej 

<158> 1 H NMR(300 MHz, CDCI3) 8 3.93 (s, 3H) , 6.78(d, 1H) , 7.25(d, 1H) , 7.33(dd = 

1H) , 7.65 (d, 2H) 



<159> 5-(3.5-rtolT]fl^5|iy)^^-2-7l-^-^^> ofl^E-j 

<160> lH NMR(300 MHz, CDCI3) 8 2.36 (s, 6H) , 3.92 (s, 3H) , 6.70 (d, 1H) , 6.99 (s 

1H) , 7.24 (d, 1H) , 7.41 (s , 2H) 
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<iei> 5- (2. g|1 -2-?}^^ ^ Pflfj ofl^Ej 

<162> 1 H KMR(300 MHz , CDC1 3 ) 8 3.85 (s, 3H) . 3.90 (s. 3H) . 3.91 (s. 3H) . 6.87 (m. 

2H) , 7.05 (d. 1H) . 7.25 (s. 1H) . 7.54 (d. 1H) 



<163> 5- (2 -#^-^.^.-5 -nil *j S11 y ) ^^-2-7f^ >M ofl^El 

<164> !H NMR(300 MHz, CDC1 3 ) 8 2.38 (s. 3H) . 3.93 (s. 3H) . 6.91 (t. 1H) . 7.02(111, 

1H) . 7.11 (m. 1H) . 7.27 (d. 1H) . 7.78 (d. 1H) 



<165> 5- (2-T]fl^-5-#^^.^g|1 1 d)#^-2-?^^^} tiflll ofl^Ej 

<iee> 1 H fjMR(200 MHz , CDC1 3 ) 8 2.48 (s, 3H) , 3.92 (s. 3H) . 6.67 (m. 2H) . 7.20 (m, 

1H) , 7.27 (d, 1H) , 7.49 (dd, 1H) 



<168> 1 H NMR(300 MHz, CDC1 3 ) 8 3.92 (s, 3H) , 3.93(s. 3H) , 6.90(dd, 1H) , 7.00(m = 

1H) , 7.07 (d, 1H) , 7.25 (d, 1H) , 7.71 (dd, 1H) 



<169> 5- (2-i]fl^Al-5-^^^iy)^gf-2-7l-^^l o\]^t\ 

<170> lH NMR(200 MHz, CDCI3) 8 3.93 (s, 3H) , 3.94 (s, 3H) , 6.90 (d, 1H) , 7.05 (d, 

1H) , 7.26 (m, 1H) , 7.98 (d, 1H) 
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<i?i> 5- (2,6-^ol#^j',^g|l^)^^--2-7f^-^3^> nllfj o\]^ 

<172> nflig 5-H^S-2-^^o11o1je (300 mg, 1.46 mmol)^ 2 . 6-T^-ol f|J^ o^i£|l ^ 

(277.3 mg, 1.76 mmol)# DME (8 ml) oil Ba(0H) 2 -H 2 0 (416 mg . 2.20 mmol) 

# H 2 0 (2.7 ml) oil ^T<*\M 7]-^>S^. ^H^^l Pd(d P pf)-CH 2 Cl 2 (56 mg) # 7\^} ^, 

80 °C°\\M 12*1 # s-o> ul-g-Xl^u}. 
<173> § (20 ml)# oll^ o>^|l El] ol (20 ml X2)S. ^#t> ^ Ji^lf^ >Hl ^ 

3M- ^]%% ^f^r MgS0 4 ^ ^^Al?l ^>o> ^HUi ^-^-Igut. ^Sl 

?\m ^ 3.^.v\S.-Ln&\ (^^oflli o>4)EflolE = 20:1)^ ^*fl*}o} 35 

mg (^ 10%) # ^S^. 

<174> lH NMR(200 MHz , CDC1 3 ) 8 3.93(s, 3H) . 6.90(m, 1H) . 7.00(m, 2H) . 7.26- 

7.31 (m, 2H) 



<i?5> 5- (2.3-^ol#^A^g|iy )^^-2-7f^^^> ml^ ofl^Bl 

<176> !H NMR(200 MHz , CDCI3) 8 3.93 (s, 3H) , 6.97 (dd, 1H) . 7.18 (m, 2H) . 7.28 (d. 

1H) . 7.75 (m, 1H) 



<i?7> 5- (2,5-^ol#^ Q,^g|l^)^^--2-7f^-43^> nllfj oll^E-1 

<178> !H NMR(200 MHz, CDC1 3 ) 8 3.93 (s, 3H) , 6 .95-7 . 17 (m. 3H) , 7.27 (d, 1H) . 

7.68 (m, 1H) 
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<179> 5- (3,5-^ol#^jj^g|l^)^^--2-7f-^>H- Pjl^ 

<180> 1 H KMR(300 MHz , CDC1 3 ) 8 3.93 (s, 3H) . 6.78 (d, 1H) . 6.81 (m, 1H) . 7.25 (d, 

1H) . 7.29 (m. 2H) 



<181> 5- (2.5-T^-ol^-^^g|l 1 d)^gl-2-7l-^-^]^> Pll^ ofl^EH 

<182> *H NMR(300 MHz, CDC1 3 ) 8 3.93 (s, 3H) . 7 .21-7 .28 (m. 2H) . 7.26(d. 1H) 

7.39 (d. 1H) . 7.98 (d. 1H) 



<183> 5- (2.6-E}olPfl^gfly) ^^-2-7]-^-^ ^> 

<184> !H NMR(300 MHz, CDC1 3 ) 8 2.35 (s, 3H) , 2.37 (s, 3H) , 3.91 (s, 3H) , 6.56 (d, 

1H) , 7.18 (m, 2H) , 7.27 (d, 1H) , 7.48 (dd, 1H) 



<185> 5- (2.3-T^-olqflfjafly) Pflfj ofl^El 

<186> 1 H NMR(300 MHz , CDCI3) 8 2.34 (s. 3H) . 2.37 (s. 3H) . 3.91 (s. 3H) . 6.55 (d. 

1H) . 7.13-7.21 (m. 2H) . 7.27 (d. 1H) . 7.48 (dd, 1H) 



<187> 5-(2.5-i^olPH^3fly)^?J--2-7H^^> ofl^E-j 

<188> lH NMR(300 MHz, CDCI3) 8 2.36 (s, 3H) , 2.47 (s, 3H) , 3.92 (s, 3H) , 6.61 (d, 

1H) , 7.08 (d, 1H) , 7.15 (d, 1H) , 7.27 (d, 1H) , 7.59 (s . 1H) 
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<189> 5- (2. g|1 ^> Pflfj ofl^El 

<190> 1 H KMR(300 MHz , CDC1 3 ) 8 3.80 (s , 6H) . 3.89 (s , 3H) . 6.60 (m, 3H) . 7.29 (m : 

2H) 



<191> 5- (2. yj^gf ^ ^1^ ofl^Ej 

<192> lH NMR(200 MHz , CDC1 3 ) 8 3.87 (s . 3H) . 3.90 (s . 3H) . 3.91 (s . 3H) . 6.92 (dd. 

1H) . 7.08(d, 1H) . 7.13(dd. 1H) . 7.27(d. 1H) . 7.57(dd, 1H) 



<193> 5- (2-^-^^-6-#^^.^sHy) ^^-2-7l-^-^^> o\]^ 

<194> !H NMR(300 MHz , CDC1 3 ) 8 3.93 (s. 3H) , 6.79(dd, 1H) . 7.10 (m. 1H) 

7.25-7.34 (m. 3H) 



<195> 5- S-^^.S.m^d) ^^-2-?}^r J d nflfj o\\^ 

<196> 1 H NMR(300 MHz , CDC1 3 ) 8 3.93 (s . 3H) . 3.94 (s . 3H) . 6.85 (d. 1H) . 7.04 (d. 

1H) . 7.25 (d. 1H) . 7.39 (dd, 1H) . 8.11 (d. 1H) 



<197> 5- (2~no]^.^M -5-^-^^g|iy)^^-2-7>^-^>M ofl^El 
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<198> 5- (2-ull^-Xl -5-^-^^211 *d) ^^-2-?!-^-^^ fll l! (200 mg, 0.75mmol)# 

CH 2 C1 2 (3 ml) oil ^-o] BBr 3 (1M CH 2 C1 2 -§-<^) 1.65 ml (1.65 mmol)# 0 °C°\\M 

<199> NaHC0 3 ^-g-°-M 20 ml# P\t\jL ofl H op^E^ol ( 30 m l x2)S ^#*> ^ 

#S ^5M. -iT-71 ^# ^ MgS0 4 ^ ^Al^l ^>oi- trHl^ ^-^-M^-. ^ 

l!^ 3^^>^a^3l1 (131 A> : oil i|! oMl^l°lH = 20:1)^ ^A]ti\o\ 
121 mg (^# 64%) # ^Sm. 
<200> 1 H N MR(300 MHz . CDC1 3 ) 8 3.93(s, 3H) . 6.91 (m, 2H) . 7.03(br-s, 1H) . 

7.18 (dd,l H) . 7.29 (d, 1H) . 7.68 (d. 1H) 



<20i> 5- (2-oll^-Al -5-^-^^gfl #^-2-?]-^^ ^> ^ oll^Eq 

<202> 5- (2-^1-olJE^-Al -5-^-^^211 1 d)#?3:-2-7>^-^^> Till H olj^tl (100 mg, 0.4 

mmoDt DMF (1.5 ml)oll ^-olJ7 s K 2 C0 3 (82 mg . 0.59 mmol) 3} o\o] j= oil (38 y i s 
0.47 mmol)# WJZ 3A] 7>^-o> H>-g-Aj^E+. 

<203> # (20 ml) # 7>^J7 oll^ oJ-^flEflolJE (20 ml X2)3. ^#f> 

3M. -*M## MgS0 4 ^ ^3l*}?± ^S^HS ^ ^^K^^ (^ -y-: oil 

m oMfltilolH = 10:1)^ ^11 o>c^ S-^^tJ-^" 84 mg (^# 75%) # ^SM. 

<204> i H NMR(300 MHz , CDC1 3 ) 8 1.54(t, 3H) , 3.93 (s, 3H) , 4.15 (q, 2H) , 6.88 (d,l 

H) . 7.09 (d, 1H) . 7.24 (dd, 1H) . 7.25 (d, 1H) . 7.98 (d. 1H) 

73-31 



<205> 5- (2-o>ol^H^^Al-5-g-^^g|lM)^^-2-?1-^-^^> pflfj o]]^ 

<206> 1 H NMR(300 MHz , CDC1 3 ) 8 1.41 (s , 3H) , 1.43 (s. 3H) . 3.92 (s. 3H) . 4.67 (m. 

1H) . 6.89 (d. 1H) . 7.09 (d. 1H) . 7.22 (dd, 1H) , 7.25 (d. 1H) . 7.89 (d. 1H) 

' <*\ A| o]| i> |5 {'Z ^^f-S.^ ^\ ^ ) 4f ^ 2 ^ I 'Hi t+^! «| M °| >M| 

<208> nfl^M- (100 ml) oil Na (4.6 g, 0.2 mol)# 7}^}&t}. ^ 7] ofl ^-o>qT^ 

^ol^S^-S^ol^. (ig.i gi 0.2 mol)# 7\f>\5L lM 7} ^Z^^IS^K 

51^1 JH*fl# o^dfl^ ^ll>|^l-o^ ^-o>u|Ty ( free guan idine base) 

<209> 5- (2-#^^^Sll 1 d) #ft-2-?l-^-^>y- TfllW oflA^ (200 mg, 0.91 mmol)# nfllJ-# 

(4 ml) oil ^-o] 2M ^P-ol-qT^ (2.7 ml. 5.4 mmol) ^1^+^- -g-°-^# 7\v\5L 12^}^} =■ 
o> 7\<*5±^X\^TZ}. ^5} (20 ml) oil 7l^J7 <>Ml£ll°lH 

(30 ml x 3)^. ^#^53 nj. -fr7]## 10% >*fl^K2. ^f^r MgS0 4 ^ TI^a] 

7J * 7>ov ^Hl ^ ^-^-Al ^u}. ^>^## o\a]} (4 m i) oil ^-oIji t^i^^-A} ( 0 . 2 
ml)# 7l-t_> ^ 0°C^ ^ ^lAl^ JZ^l^. ^#Aj7lu^. ^ ^ =1 o^^o} 
169 mg (^# 54%) # 

<210> !H NMR (300MHz, DMSO-flfg) 6 2.39(s. 3H) . 7.14(d. 1H. J=3Hz) . 7.55-7.39 (m, 

3H) . 7.69 (d. 1H, J=3Hz) . 8 . 13-8 .08 (m. 1H) . 8.41 (s-br. 4H) . 11.19 (s-br. 1H) 
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. <Al A] a)] 2> [5- (3-#^-j2.^^1^)^?f-2-^^i^]^ L o>qtl o] a\] ^ 

<212> 5- (3-#^-i^41^) ^^-2-?l-^-4J A > ^11! °H^^1 (250 mg . 1.14 mmol)# DMF (3 

ml) oil ^r c il ^ ^Alofl loll^ All^tl 2M ^P-ol-qi^ -g-qfl (3.4 m i, 6.8 mmol) # 7\^\JL 
2A] 7} =-o> u>-^Al ^U^. 12} 4:^-^- (20 ml) ofl 7]-^>JZ ofl 

^ op^tllolH (30 ml x 3)^ ^%t>\^M- -fM## 10% i^-^^ ^1^}J1 ^ 

MgS0 4 ^ ^ yy<^ oHl M ^-^ai^i^. €sl?HS ^ a^D^j 

SflK| (5% Till^/t+ol^-^^Dll^-)^ ^i^lo}^ -SL^sJ.*^ 252 mg 89%) # ^ ^ 

^. 

<213> lH NMR (300MHz, CD30D) 8 6.95 (d, 1H) , 7.07 (m, 1H) , 7.19 (d, 1H) , 7.43 (m, 

1H) . 7.67 (m, 2H) 



11 <^!A|a)| 3> L5 (4 Y l^^ll L d) tr 1 ^ 2 ^ 7 1 2i L d J i 7 0 1 1 1 \1 0 1 a]| J£ 

<215> 5- (4-#^^^all 1 d) #^-2-7l-^-^^> ulll! ofl^El (220 mg, 1.0 mmol)# 

(4 ml) oil ^-o] 4: AjAjofl loll AH AiH^l 2M ^oj-ul^l -g-ofl (3.0 ml, 6.0 mmol)# 7\t>\ 
JL 12A17J- s-o> ^>§# 15} l^-§(20 ml)ofl 7>of J l o\}& 

El] a] E (30 ml x 3)^. -S-71 ## 10% 1^"§^ ^1^}JZ 

M g so 4 ^ ^^ai?i * crHl^ ^-^1^. ^ aSD}£i 

5fl3Il (5% n11lM-/t+ 0 l^-^^m)^ ^All^>o} ^- ^5}*T-# 127 mg tf^ 51%) # & 
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<216> lH NMR (300MHz, DMSO) 8 6.99 (d, 1H) . 7.07 (d, 1H) . 7.29 (dd, 2H) , 7.82 (dd. 

2H) 

^ <4lAlo)l 4> | T) Jifl M -rf "rl 2 ^ A H. M I ^ °1 M V 1 uflM^J .Y.Lflol l o| a\\ ^ 

<218> 5-^1 ^#^-2-7>^-^^> ^IH olj^t] (128 mg. 0.63 mmol) 2M ^o^i^ nflBj-^. 

-g-^ (1.89 ml. 3.78 mmol)# A>-g-^rr| ^7} ^3 A] ofl m} ^>-g-^^ 

^m^m 66 mg (^# 46%) # 
<219> !H NMR (200MHz, D 2 0) 8 2.81 (s , 3H) , 6.97 (d, 1H, J=3.7 Hz), 7.45 (d, 1H, 

J=3.7 Hz), 7.52-7.46 (m, 3H) , 7.85-7.80 (m, 2H) 

<220> <4J X|6fl 5> [5- (2-^^^^l^)#?f-2-^^>i^ ]^o}ulc] °] *\] ^_ 

<221> 5- (2-H-^^2ll ^) ^^-2-71-^-^^1 nlll! ofl^Ei (167 mg, 0.71 mmol)^ 2M ^-o} 

U ^ tf\ U# -§- OJ l (2.1 ml, 4.2 mmol)# A>-g-^-ol A> 7 ] Aj^Hl 2^ ^>£- ^^^-^ ^> 
o-^o} ^S^W 176 mg (^# 94%) # <g . 

<222> 1 H NMR (300MHz, CD 3 0D) 8 7.22 (m, 2H) , 7.32 (dd, 1H) , 7.42 (dd, 1H) , 7.50 (d, 

1H) , 8.13 (d, 1H) 

<223> <4J a\o\] 6> r r, (3 ^ .7. .7. j^l y ) ^ ^1 2 <y y 1 >J. y 1 7 °1 M vi o] ^ 
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<224> 5- (3-H-^^2ll ^) #^-2-?l-^-^^> ulll! (265 mg, 1.12 mmol)^- 2M 

T3fl^-# -g-o-!} (3.4 ml, 6.8 mmol) # A}^^}^ ^7} >|U1 ofl 3^4 ^^^-^ ^> 

#0}^ 139 mg (^# 47%) # <2 $m . 

<225> lH NMR (300MHz, CD 3 0D) 6 6.89 (d, 1H) , 7.15 (d, 1H) , 7.22-7.34 (m, 2H) , 

7.68 (d, 1H) . 7.83 (s . 1H) 

<226> <4J>qo|l 7> [5 (4 ^^^l^d)^^ 2 ^]7|ji^ ] 7 o|i |^l n1|^>y i£li|o| f oj 

<227> 5- (4-^-^^211 ^) #^-2-?l-^-^^> (208 mg, 0.93 mmol) # THF (5 ml)oll ^-o] 4: 

l.l'-?l-i^tl- 0 l 0 lnliq-# (CDI) (182 mg, 1.12 mmol) # 7^1-JZ #£-ofl^ 30^- 
^># A 1^^. €^H1 ^1^*> 2M ^-o}^^ -g-ofl ( 2 73 ml 5 45 mmo i) ^ 7\t>\5L 

^g-oft/^ 12Al^> s-o> Hl-g-Al ^u}. «]--§- S^i (20 ml) oil 7}*} 3. °fl 

H Ell ol ^ (30 ml x 3)^. ^f^^. -rr7l## 10% ^l^Ul ^f^r 

MgS0 4 ^ ^^Al ?l * ^j-oi- ^ ^ ^-^Al^c}. *>^## oHl^. (4 m l) oil ^r°l Jl v]} 

(0.2 ml) # 7>*> ^ 0°CS. HS^l^ Jl^lS ^#^1S^. JZ^1# 
o^^-o} 234 mg (^# 70%) # ^ . 

<228> lH NMR (300MHz, DMSO-ofe) 6 6.81(d,2H), 7.08(d,lH), 7.33(d,2H), 7.75(d,2H) 

<229> <^AH1 8> 15 (2 u)| VMIM)4f^ 2 ^Ks'.M V L+Ai L_ii| *fl^ 
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<230> 5- (2-ulll!sll 1 d) #?}-2-^>^-^^> (200 mg,1.0 mmol)^ CDI (193 mg, 1.19 mmol) , 

2M ^-o>qiy -g-ofl (2.97 ml, 5.94 mmol) # ^-g-*}<*| ^7] -*U1 °fl 7^ *g 

^^-^ «>-§-o^ -=-^3}^ 316 mg 94%) # . 

<23l> 1 H NMR(300MHz, DMSO-^) 6 2.21 (s, 3H) , 2.50(s, 3H) , 6.57(d, 1H, J=3Hz) , 

7.07 (d, 1H, J=3Hz) . 7.07 (m, 3H) . 7.80 (m, 1H) 



<232> <4J>qo|i g> [5 (3 Tij| si| \H ) 2 ] 7 °K l^ 1 °l 

<233> 5- (3-u11W2ll 1 d) #^-2-?>^-^^> ull W °\}^^\ (215 mg, 1.0 mmol) -2} 2M ^o^ti 

# OJ i (3 ml. 6.0 mmol) # Al-g-^-o} A> 7 ] ^ a] ofl 3Hf hJ-^| *V%t>\o] 
s-^^it>^- 96 mg 39%) # <gsm. 

<234> lH NMR (300MHz, CD 3 0D) 6 2.41 (s, 3H) , 6.86 (d, 1H) , 7.15 (s, 1H) , 7.18 (d, 

1H) , 7.31 (dd, 1H) , 7.73 (s , 1H) 



<235> <4J A] 6|1 10> [5 (4 ti]| yl| \J ) -ff 2 ^^iJi^d ] 7 °h I ^ "11^1 >M >r Vl| o| ^T= o| 

<236> 5- (4-TJll ^ si] ) #e3--2-?>^-^^> nil W ofl^E) (233 mg , 1.08 mmol)^- 2M ^-oj-u] 

^ # OJ 1 (3.2 ml, 6.4 mmol) # >M-§-^r-°l A> 7 ] -iUlofl l^Zf « 0 >^p.^ «]--§- 

*}o} 52 m g 14%) # <£Sm. 

<237> lH NMR (300MHz, DMSO) 8 2.54 (s, 6H) , 7.41 (d, 1H) , 7.52 (d, 2H) , 7.80 (d, 

1H) , 8.03 (d, 2H) , 8.53 (br-s, 4H) 
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<238> <.y>qoii n> [5 (z L oi -if o ^ u\] M ) -rr 1 ^ 'Z ^ v't.V.M Bfl^^i 
Ml <>| M °J A]^. 

<239> 5- (2-^et°l#^-£-^ T] flW2ll 1 d) (312 mg, 1.22 mmol) 2} CDI (237 

mg, 1.46 mmol) . 2M T^W^ u\]^^r -g-°-A (3.7 ml. 7.4 mmol)# A}-g-^o} ^7] 
o\\ 72} ^ ^.2.^. ^- ^S}* V # 190 mg (^ 62%) # . 

<240> lH NMR(300MHz, DMSO-tf^) 6 2.36(s, 3H) . 7.07 (d. 1H. J=3Hz) . 7.69(d, 1H. 

J=3Hz) . 7.97-7.73 (m. 4H) . 8.34(s-br, 4H) . 11.25(s-br. 1H) 

4 <^]Ala)l 12> [ 5 (3 .<-. A o] ^-V- V. .7. ufl M ^11 y ) 4f 'rl 2 <^ J] .V. ^ I °1 M V 1 ufl A] 

<242> 5- (3-H^°l #^-2.^^11 W^ll^) #^-2-?]-^-^^]- (200 mg, 0.78 mmol) 5Zf CDI (152 

mg, 0.93 mmol), 2M ^oj-ultq t^b}^ -g-°fl (2.3 ml, 4.6 mmol) # A}-g-^-a| Jgy] Ajx] 
72} ^ ^SS. *}^f>}v\ 212 mg (^# 69%) # <2 . 

<243> lH NMR(300MHz, BUSO-dg) 6 2.34(s, 3H) , 7.54(d. 1H, J=3Hz) , 7.67(d, 1H, 

J=3Hz) , 7.84-7.76 (m. 2H) , 8.28 (m, 2H) . 8.34 (s-br. 4H) 

<244> <4J ^lofl 13> r5 (4 JZ^o^ 7 ^i^ll^^lM) Tr^l 2 SMJiM 1 7 °1 lKI ^1 

<245> 5- (4-HS}°l#^ 5.^^1^211 'd) #^-2-?]-^- AJ^J" ofl^E-l (252 mg , 0.93 

mmol) 3} 2M ^oj-qtl t^e^ -g-°_fl (2.8 ml, 5.6 mmol) # Af-g-^-cr| Jgy] °fl 312} 

^ H o^^-S «h§-^ 98 mg (^# 35%) # ^52^. 
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lH NMR (300MHz, DMSO) 8 7.22 (s , 1H) . 7.27 (d, 1H) . 7.82 (d, 2H) . 8.03 (d, 2H) 



<247> <^J A] ofl 14> r5 (2 ull "v^MlM ) ^Jf^l 2 *y ^1 .S'.y 1 7 o] M l1 ullVl^] Y Mjol L a]] ^ 

<248> 5- (2-Ti11^-Xl2|l^)^ef- 2 - ? ]-^-^A> ufl^ o\]^B\ (191 mg, 0.82 mmol)-2]- 2M ^-o\ 

-§-<^ (2.5 ml, 5.0 mmol)# A}^g-€r^ AJ- 7 ] A] ofl 33} ^-g- ^^ii^. 

-§-^}°1 104 mg (^ 49%) # <*Sm. 

<249> lH NMR (300MHz, CD 3 0D) 6 3.97 (s. 3H) , 7 .03-7 . 11 (m, 3H) , 7.23(d, 1H) , 

7.33 (m, 1H) , 8.10 (dd, 1H) 

<25o> ai ofl 15> I r, (:{ ufl ^ a] Jill y ) vl 2 ( ^ y 1 y}_ M 1 7 °1 M ui uilM^ .Y.M1°1 L .^l -*fl^ 

<251> 5- (3-^1^X1211 ^)^Ef-2-?>^-^^> nfll! ofl^E-l (200 mg, 0.86 mmol)V} 2M ^-o\ 

tiflft^ -g- 0 -" (2.6 ml. 5.2 mmol)# A\ 7 \ >y A] o)) 112} « 0 >^^.^ w> 

-§-^}°1 ^r^mmm 12 mg (^ 4%)# 
<252> 1 H NMR(300MHz, DMSO-tf^) 6 2.34(s, 3H) , 3.85(s, 3H) , 7.07(d, 1H, J=9Hz) , 

7.36 (d, 1H, J=3Hz) , 7.56-7.43 (m, 3H) , 7.66 (d, 1H, J=3Hz) , 8.36 (s-br, 4H) , 

11.07 (s-br, 1H) 

i <4]Alo)l i6> [5 (4 ufl-^-Al ji)l ) ^ 2 ^ y>V.M I n 2 " 0 ^ V u|l Ll 41 Ml o] l ^|| ^ 
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<254> 5- (4-u11^-Xl2|liJ) ^ff-2-?l-^-^A} (97 mg, 0.44 mmol)^ CDI (86 mg . 0.53 

mmol) . 2M ^-o}^^ -g-<>fl (1.3 ml. 2.6 mmol) # Al-g-*}c*| A> 7 ] ^A]o\\ 71Z} ?\ 

^JE.^ ^>-g-o>^ s^]5}c> f 111 mg (^# 71%) # 

<255> i H NMR(300MHz, DMSO-rfg) 6 2.20(s, 3H) , 3.68(s, 3H) , 6.96(d, 2H, J=9Hz) , 

7.02(d, 1H, J=3Hz) . 7.54(d. 1H, J=3Hz) . 7.77(d. 2H, J=9Hz) . 8.19 (s-br. 4H) . 
11.51 (s-br. 1H) 

<256> <^a\o\] 17> [5 (2 M olHiyll^d) ^ 2 ^J^liL^d ] 7 0)1 1 i^l nflrl *! ^i-fl °1 H °1 *H 

<257> 5- (2-M-o]H^2ll 1 d) #^-2-?l-^-^^> (200 mg, 0.86 mmol)3Zj- CDI (167 mg . 1.03 

mmol), 2M ^-o}^^ -g-<>fl (2.6 ml. 5.2 mmol) # Al-g-*}c*| A> 7 ] ^x]ofl 7^ ^ 

^JE.^ ^>-g-o>^ 146 mg (^# 62%) # . 

<258> i H NMR(300MHz, DMSO-rfg) 6 2.38(s, 3H) , 7.13(d. 1H, J=3Hz) , 7.70(d. 1H, 

J=3Hz) . 7.79 (t. IH. J=9Hz, 6Hz) . 7.96(t. IH. J=9Hz . 6Hz) . 7.99(d. IH. J=9Hz) . 
8.09 (d. IH. J=9Hz) . 8.36(s-br, 4H) . 11.84(s-br. IH) . 

r <^A]oll i8> [5 (3 Mo] j^^yll^J) ^-fl 2 ^l^liL^d ] 7 oiq^l o] 7]]^ 

<260> 5- (3-M-olH^41^) #^-2-?l-^-^^> fllii ofl^E] (100 mg, 0.4 mmol) 3} 2M ^-0} 

-g-<?fl (1.2 ml. 2.4 mmol) # A}-g-c5]-^ ^7} >|U1 ofl 33} ^^^-^ ^> 

-§-*}°1 49 mg 45%) # - 
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<261> lH NMR (300MHz, DMSO-tf^) 6 7.38(d, 1H, J=3.3Hz), 7.45(d, 1H, J=3.6Hz), 

7.79 (t, 1H) . 8.24 {i , 2H) , 8.55 (s . 1H) 

<262><^Alofl 19> [ 5 (4 L] Ol I— + jzfl L_1 ) ^ uLl 2 <±\S] VJ I O] U| Ll li] *\] ^_ 

<263> 5- (4-M-°lBS41^) #^-2-?l-^-^^> (300 mg. 1 . 29 mmol) 3} CD I (250 mg . 1.54 

mmol) . 2M ^oj-M^ nflEj-i- -g-ofl (3.9 ml, 7.8 mmol) # >M-§-ul-o} Jgp] ^A]ofl 7^ ^ 
^^.S. w>-g-^^ 205 mg 58%) # ^ S^h 

<264> !H NMR (300MHz, DMS0) 8 7.02 (br-s. 2H) , 7.08 (d, 1H) , 7.65 (br-s. 1H) , 

8.00 (d, 2H) , 8.31 (d, 2H) 

Li <4iAlo)l 20> [5 (2 o>u] v.jill M ) "rl 2 <f! M I V ^1 *fl^ 

<266> 5- (2-ol-Dl 211^)^^-2-71-^-^ ^> nlll! ofl^Ei (223 mg , 1.03 mmol)^ 2M ^-o\ 

U ^ *(| U# -§- OJ l (3.1 ml. 6.2 mmol) # A>-g-^-o} ^7] A] A] o)} 22} u 0 V ^ii^- ^ 

-§-^>°} ^SHM- 235 mg (^# 94%) # <g . 

<267> !H NMR (300MHz, CD3OD) 6 6.70-6.75 (m, 2H) , 6.83 (dd, 1H) , 7.09 (m, 1H) , 

7.21 (d, 1H) , 7.56 (dd, 1H) 

<Al Al a)] 21> [5 (3 o>ul V.jill M ) -tf'fl 2 ^ V>VM I M «] ^fl ^ 
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<269> 5- (3-o]-Dl^2|liJ) ^-2-^1-^-^1 nil W (83 mg, 0.38 mmol) -2} 2M ^o}l] 

^ ^1^-^- # OJ l (1.15 ml, 2.3 mmol) # 43^1 € ^1 °\\ 2^ H J^^-^ ^} 

#0}^ ^5[°>f 75 mg 81%) # C £$M- 

<270> lH NMR (300MHz, CD 3 OD) 6 6.69 (m, 1H) , 6.78(d, 1H) , 7 . 11-7 .22 (m, 4H) 



" <^^l°ll 22> [5 (4 olnl^Sll^i) 7f fl 2 <l! ?1 iL^d ] 7 °U 1 ^ -1 

<272> 5- (4-ol-Dl^TflliJ) #^-2-?l-^-^^> d(|^ (159 mg , 0.73 mmol)^- 2M ^-o\ 

t^b}^- -g-<?fl (2.2 ml, 4.4 mmol) # Al-g-cj]-^ ^>7l ^Ajofl 2^- ^^iL^. 

-§-*>°l ^SH^- 150 mg (^# 84%) # ^SJ^-. 
<273> 1 H KMR (300MHz, CD3OD) 6 6.59 (d, 1H) . 6.73 (dd, 2H) , 7.15 (d, 1H) , 7.60 (dd, 

2H) 



<274> <4J>qo|l 23> [5 (2 oll^j yl|\J) -^-rM 2 ^lii^d ] 7 ^IM^ °l ^11 i 

<275> 5- (2-oH^Sll^) ^et-2-^>^-^^> nllW (188 mg , 0.82 mmol)^- 2M ^-o\}J\ 

^ # OJ l (2.5 ml, 5.0 mmol) # A}-g-c5]-(j| A> 7 ] ^A]^} 33} ^j- °. h>j=l 

^ s-^^tJ-^- 68 mg (^# 32%) # <£$M - 

<276> lH NMR (300MHz, CD 3 0D) 6 1.22 (t, 3H) , 2.90 (q, 2H) , 6.68 (d, 1H) , 7.23 (d, 

1H) , 7.29 (m, 3H) , 7.73 (d, 1H) 



<277><^Xlofl 24> [ 5 (2 oil "Y >M "11 \J ) ^ 2 °J 7] Ji \J ] 7 °1 1 1 ^ °1 *fli 
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<278> 5- (2-o11^-Xl2|liJ) ^ff-2-?l-^-^A} nUl! ofl^t] (207 mg . 0.84 mmol)^- 2M 

T3fl^-# -g-o-ll (2.5 ml. 5.0 mmol) # A}^^}^ ^7} >|U1 ofl 3^4 ^^^-^ ^> 

#0}^ s^s]-^- 93 mg 40%) # ^S^. 

<279> lH NMR (300MHz, CD 3 0D) 6 1.53(t, 3H) , 4.20(q, 2H) , 7 . 01-7 . 09 (m , 3H) , 

7.21 (d, 1H) . 7.29 (dd, 1H) . 8.11 (dd. 1H) 



<280> <4J>qo|l 25> [5 (2 o|o|^^^-^.A| yjiyj .^.^f 2 ^ 7|_h \H ] 7 olM 1 ^ °l 

<281> 5- (2-01-0] ^H^^-^l^ll^) #?t-2-?>^-^^ nlll! ofl^B| (215 mg . 0.83 mmol)^- 

2M ^-o>qiy ull&l-^- -g-ofl (2.5 ml. 5.0 mmol) # Aj-S-c)]-^ ^-7] >y X] o\\ 2 5} ^h-g- « c >^ 
^.^ ^ s.^s]-*>§ 231 mg 95%) # <£$M - 

<282> lH NMR (300MHz, CD3OD) 6 1.42 (d, 6H) , 4.79 (m, 1H) , 7.04 (dd, 1H) , 7.08 (m, 

2H) , 7.20(d. 1H) , 7.28 (dd, 1H) , 8.11 (dd, 1H) 



<283> <4J>qoll 26> L5 (Z-sH^MI'd) 2 ( ^]7hJi l dJ 7 o^i | M «| 

<284> 5- (2-211 ^-Xl 211 iJ) #^-2-7^^^} nllli ofl^tl (256 mg , 0.87 mmd)^ 2M ^-o\ 

ull^# -g-°Jl (2.6 ml. 5.2 mmol) # A}-§-^-o} ^7} ^ A] ofl 22J- ^^^-^ ^ 

#0}^ S-^S]-^ 251 mg 88%) # §m . 

<285> lH NMR (300MHz, CD3OD) 6 6.94-7.02 (m, 4H) , 7.13 (m, 2H) , 7.26-7.38 (m, 4H) , 

8.22 (dd, 1H) 
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. l <Al A] a)] 27> [5- (2,6-ctol#^-jo ^aql^) ^ef-2-^?>i^]^-o>u]tl o] a\] ^ 

<287> 5- (2, i^)^Et-2-7>^-^>^ Hill! (40 ig, 0.17 mmol)£f 

2M ^-o>qT^ nll^^- (0.5 ml. 1.0 mmol)# J £?] ^Hl 22} «o>^ 

iiS 35 mg 79%) # ^ . 

<288> lH NMR (300MHz, CD 3 0D) 6 6.86 (d, 1H) . 7.09 (m. 2H) . 7.21 (d. 1H) . 7.39 (m. 
1H) 



, <AJ A| a)| 28> [5 (S,5 l4°I^-V.V. ^.Ji||M) It^ 'Z ^ ^h.V.M M ^1 *fl^ 

<290> 5- (3 5-ul-ol^ = ^^211 ^)^et-2-?>^-^^ nfl^ ^ Er| (245 mg . 1.03 mmol)S}- 

2M ^o>qiy nfllM- -g-ofl (3 ! ml> 62 mmol)# A>-g-^c^ 41- 7 ] 4s A l ofl 2^ 
iiS «h§-^ 243 mg tf^ 89%) # <£^\ . 

<291> !H NMR(300MHz, DMSO) 8 7.04 (d, 1H) , 7.21 (m, 2H) , 7.49 (d, 2H) 



<292><4JAH1 29> r 5 (2,4 M °1 J?. ^1 M ) ^1 2 ^ y 1 .V. M 1 7 °1 M ^1 ull Ul M jr. ^ ol 

All ^ 

<293> 5- (2,4-t}ol^=L^^^liJ) ^e+-2-3?>^-Aj A> ofl-^Ei (300 mg , 1 . 26 mmol) V]- 

2M ^o}qc] nfl^M- -g-«A (3.8 ml, 7.6 mmol)# Al-g^o} ^7} ^U] ofl izzf 
ii^ «h§-^ 369 mg tf^ 81%) # 52^ . 

<294> lH NMR (300MHz, DMSO-^) 6 2.37(s, 3H) , 7.18(t, 1H) , 7.34(ddd, 1H) , 

7.51 (ddd, 1H) , 7.67 (d, 1H) , 8.37 (br-s, 4H) . 11.17 (br-s. 1H) 
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<295> <4! ahi 30 [5-(^s- l }°l^-t- '.'..VT'lI'd) ^ 'Z l-y-°h L l l J 0 l 

<296> 5- (2,5-^o}^^^^}^) ^^-2-?\^+l^ nil ^ (200 mg , 0 . 84 mmol) 2} 

2M ^-o}L]t1 -g-oji (2 5 m i s 5 0 mmol)# A>-g-^c^ -A> 7 j ^Hl 2^ 

*h§-^ 190 mg 85%) # <£Sm. 

<297> 1H NMR (300MHz, CD3OD) 8 6.96 (dd, 1H) , 7.07 (m. 1H) . 7.20 (m, 2H) . 7.88 (m, 

1H) 



- <AjA|a)| 3i> L5 (2,3 r}o| ^---f c?. v 511 m 1 ^ 2 ^ ^h^ y J-f-°h I I \d °l 

<299> 5- (2,3-tq-ol^^ o^^slliJ) ^e}-2-7>^-^>y : ull^ ^l^tl (100 mg, 0.42 mmol)^ 

2M ^-o>u]Ty v\}^^r -g-°-fl (1.3 ml. 2.6 mmol) # Al-g^o} A> 7 j AJ X\ ofl 2^- 
«>#oH^ -=-^SH>§ 104 mg (^# 93%) # ^ . 
<300> i H NMR (300MHz, CD3OD) 8 6.96 (dd, 1H) , 7.24 (m, 3H) , 7.89 (m, 1H) 



( <ajah| 32 > [5 (2 -^ii G S T i2-iyll\J) ^ ^ 2 a| 2i\J ] 7 o| 1 1 i^l "| 

<302> 5- (2-^-^^-6-#^i^2ll 1 d) #^--2-?>^-4J^_> ^IH ©fl^B] (48 mg, 0.19 mmol) 

5} 2M ^P-ol-qtq nil Hi- 1§- -g- OJ l (0.6 ml, 1.2 mmol) # A}-g-^-o} J$y\ AU] ofl 22} 
^3.^ *>-§r^ ^-^^itJ-^- 41 mg (^ 77%) # 

<303> 1 H NMR (300MHz, CD 3 0D) 8 6.75 (d, 1H) , 7.20 (m, 2H) , 7.42 (m, 2H) 
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4 <4! A] a)] 33> [5- (2-#^-i^-5-mlW^l^)^^-2-^^i^]^-o>qtl o] a\] ^ 

<305> 5- (2-#^^.^-5-Ti11^all 1 d)^^-2-?l-^-^ A > ^11! ofl^i (166 mg . 0.71 mmol) 5} 

2M ^-o>qT^ -g-°-fl (2.1 ml. 4.2 mmol)# J £?} ^Hl 2^ « 0 >^ 

iiS s-^sj-*^ 161 mg 87%) # ^SW. 

<306> lH NMR (300MHz, CD 3 OD) 6 2.38 (s, 3H) . 6.87 ft. 1H) . 7.02-7.14 (m. 2H) . 

7.19 (d. 1H) . 7.94 (dd. 1H) 



<307> <4j 34> ir, (2 ufly r, w-v-.s*. Vi 2 ^M.^.y 1 r'olM vi^l ^il r£ 

<308> 5- (2 -nil 1| -5 -f^IS 2ll 1 d)^f]-2 ^IH oIl^H-i (296 mg . 1.26 mmol) 5} 

2M ^-ol-qi^ TJflBt^- -g-ofl (3 8 ml 7 6 mmo i)^- A}-§-^-o} a> 7 ] AJaH] 25} ^J-£- « 0 > 

^iiS «}-§-^ 299 mg 91%) # ^5^. 

<309> lH NMR (300MHz, CD 3 0D) 6 2.48 (s , 3H) , 6.79 (d, 1H) , 6.98 (m, 1H) , 7.20 (d, 
1H) , 7.27 (m, 1H) , 7.68 (dd, 1H) 



<310> <4J Alofl 35> [5- (2-Bfl^Al-5-#^je.^3l^)#^-2-^}ji^]^o>qtl o] ^ 

<3ll> 5- (2-Ti11^-Xl-5-#^^.^2|l 1 ^)#et-2-7>^-^>L> ^11! ofl^El (196 mg , 0.78 mmol) 

3} 2M ^-oj-qtl Ti\\B±^r -§-<>* (2.4 ml. 4.8 mmol) # A}-§-^-o} Al- 7 j ^a]o)} %3\ 
^^.^ u J§^oj ^-^t^ 187 mg 87%) # ^ . 

<312> lH NMR (300MHz, CD 3 0D) 6 3.94 (s, 3H) , 7.04 (m, 2H) , 7.08 (d, 1H) , 7.17 (d, 

1H) , 7.87 (dd, 1H) 
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<a!a|o)| 36 > [5 CiS-iH'I^ V. VT/II'd) ^ 2 ^K^ . ^ |-f °h I Sd °l 

<314> 5- (3,5-cq-ol^-^^i£|iy)^^-2-7>^-^^> ulll! o\]^] (240 mg , 0.89 mmol) 2M 

^p-o>u]T^ -g-ofl (2.7 ml. 5.4 mmol)# 4^1 €*l°fl 2^ 

^ «J"§-*}ol s^s}^. 200 mg 75%) # $m . 

<315> !H NMR (300MHz, DMSO) 6 7.05 (d, 1H) . 7.23 (d, 1H) . 7.52 (d, 1H) , 7.80 (d, 2H) 

, ( <AJ a\ o)| 37> [5 (2,3 l4°I ^ ^1 M ) 4f ^ 2 <fJ t'KV-M o^uj ul °J *fl3. 

<317> 5- (2,3-tq-ol|§-^^>£|liJ) #^-2-?>^-^>L> ullW °fl^Bl (131 mg, 0.48 mmol)^- 2M 

^oj-u]^ -g-^ (1.5 ml, 3.0 mmol) # 4^1 €^H1 2^ 

^ «]"§- *>°1 ^-^51-^ 120 mg 84%) # <2$m. 

<318> lH NMR (300MHz, DMSO) 6 7.21 (d, 1H) , 7.34 (d, 1H) , 7.59 (dd, 1H) , 7.75 (dd, 

1H) , 7.98 (dd, 1H) 

= <^lA|a)| 38> L5 (2,5 ^1 "I ^ ^^^| L d ) "if ^ 2 "A 7| iL L d J / o\ \\ rM "| ^)|^ 

<320> 5- (2,5-tq-ol^-^^slliJ) #^-2-?>^-^>L> ^ll! °fl^El (135 mg , 0.5 mmol)-£} 2M 

^p-o>u]tl nfl -§-<^ (1.5 ml, 3.0 mmol) # A]-g-r^CF| ^-7] A] ofl 2S\ o_ 

^ ^-^51-^ 125 mg 84%) # . 
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<321> lH NMR (300MHz, DMSO) 8 7.09 (d, 1H) . 7.27 (d, 1H) . 7.43 (dd, 1H) . 7.60 (d. 

1H) . 7.94 (d. 1H) 

<322><^Alofl 39> IT, (2 ufl^-A| r, v! .7- .7 -^1 4f Vl 2 <fM I °1 M V ^1 ^11 ^\ 

<323> 5- (2-iill^Al-5 -11-^ ^1^)^^-2-71-^^^ nil ^ °H^i (182 mg . 0.68 mmol)-£} 

2M ^-o>qtl ull^^- -g-ofl (2.1 ml. 4.2 mmol)# A^^l^ J S?\ ^Hl 29} wj-tfj 
iiS ^hi-^ol 184 mg (^# 92%) # . 

<324> !H NMR (300MHz, CD 3 0D) 6 3.95 (s, 3H) , 7.06 (m, 2H) , 7.16 (d, 1H) , 7.27 (dd, 

1H) ,8.13 (d, 1H) 

l <4! Al o)l 40> [5 (2 ^ .7 .7. 5 L >4 0 1 4^ o ^ u|] M ^1 M ) -Jf >rl 2 <f! ^> V. M I n 2 " °> M V 
'HI V+^l Ml °| °| A\ ^ 

<326> 5- (2-^-^^-5-^B^ol^^ o^^ull^2|l^)^^--2-7>^-^>y- (242 mg , 0.83 mmol)^ 

CDI (148 mg, 0.91 mmol) , 2M ^o}!^ nflE^ -g-ofl (2.5 ml, 5.0 mmol)# Aj-g-^l-c*! 
J $7\ 41 Al ofl 1A ^ ^^iiS ^>-§-^°1 320 mg 90%) # ^ 

<327> lH NMR (200MHz, D 2 0) 6 2.74 (s , 3H) , 7.50 (d, 1H, J=3.7 Hz), 7.64 (d, 1H, 

J=3.9 Hz), 7.72 (d, 1H) , 7.74-7.72 (m, 2H) , 8.38 (s , 1H) 

<328> <A|>q6fl 41> [5 (2.6 tl ol ull « jill y ) ^ VI 2 <^J 7l V! 1 7 °1 H "1 xfl^ 
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<329> 5- (2,6-tq-oli]fl^2|liJ) ^f^-2-?\^-^*\; o]}^] (185 mg . 0.8 mmol)^ 2M ^7 

o>qtq -g-ofl (24 m i 4.8 mmol) # 43^ 1 J 4 >M °fl 22} 

*>#o>^ 181 mg 88%) # C £$M- 

<330> lH NMR (300MHz, CD 3 0D) 6 2.34 (s, 3H) , 2.37 (s, 3H) , 6.60 (d, 1H) , 7.14 (m, 

2H) . 7.19(d, 1H) . 7.52(dd, 1H) 



<33l> <4J>qo|l 42> [5 (3,5 ^| "Ml^ >>]|\H) ^ 2 ^7|2i\H 17 "IM^I °l ;*fl^ 

<332> 5- (3,5-l^-olfll^alliJ) ^f^-2-?l-^-^|>4 nfll} o^Ei (190 mg . 0.83 mmol) 2} 2M 

^-o>qul nflt^ -g-ofl (2.5 ml. 5.0 mmol) # >M-§-^}°l 4>7] aj A] ofl 22} ^h-g- o_ 
^ ^ s.^H^t>^- 197 mg 92%) # $m . 

<333> 1h NMR (300MHz, CD 3 0D) 6 2.32 (s, 6H) , 6.80 (d, 1H) , 6.96 (s , 1H) , 7.14 (d, 

1H) , 7.47 (s, 2H) 



<334> <4J>qo|l 43> [5 (2,5 1^1 yll^J) ^ ^1 2 ^ ?| Ji^ ] 7 o| l | ^1 °| 

<335> 5- (2.5-ctolti(1^41^) ^^-2-?\^Ji*\; ufl^ °\}^^\ (220 mg , 0.95 mmol) 2} 2M 

7-°}M^ *fllJ-# -§-<^ (2.9 ml. 5.8 mmol) # Aj-g-cy}^ 4>7j ^U] ofl 2 5} 
^ *>-§-^ s.^H^t>^- 230 mg 94%) # $m . 

<336> lH NMR (300MHz, CD3OD) 6 2.35 (s, 3H) , 2.46 (s, 3H) , 6.68 (d, 1H) , 7.07 (d, 

1H) , 7.15 (d. 1H) , 7.19(d, 1H) , 7.71 (s, 1H) 
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<4! A] a)] 44> [5- ]^-o>qtl e oj ^ 

<338> 5- (2 . nfl ^} 3fl ) iff ^-2-?>^ Aj 4_> t^I} olj^E-i (igi mg , 0.83 mmol)£f 2M 

^-o>qi^ uH^if -g-^ (2.5 ml, 5.0 mmol)# #7] 41 ^1 ^1 2^ « Q >^ 

S «h§-^ ^-^Sl-tj-^- 195 mg 92%) # <£Sm. 

<339> 1 H NMR (300MHz, CD 3 0D) 6 2.34 (s, 3H) , 2.38 (s, 3H) , 6.60 (d, 1H) , 

7.11-7.20(m, 3H) , 7.52(dd, 1H) 



<340> <4J Alofl 45> 15 (2,6 i4°l ^11 M ) 4f ^ 2 SU A^M 'H ^ >M| 

<34l> 5- (2,6-i^ol nfl^A] 311^1) ^fff -2-?^ 41 41 ^IH °\]^] (90 mg, 0.34 mmol)^ 2M 

^-o>qtl -g-^ (1.0 ml, 2.0 mmol)# A>-g-^o} A> 7 j 41 ^Hl 2^| ^ 2. 

^ ^Sj-^ 51 mg (^# 53%) # 

<342> *H NMR (300MHz, CD3OD) 6 3.77 (s, 6H) , 6.49 (d, 1H) , 6.69 (d, 2H) , 7.19 (d, 

1H) , 7.35 (d, 1H) 



<343> <4J Alofl 46> [5 (2,3 l4°I "il^r^l ^1 M ) 4f ^ 2 ^ ^hV.M «H °J *fl3. 

<344> 5- (2,3-T^-o]T]11^-Al2|l 1 ^)#^-2-7>^-^>L> ^1 1! (346 mg, 1.32 mmol)Vf 2M 

^p-o>qiy miEf^- -g-ofl (4 0 ml, 8.0 mmol)# M^rti\t*\ ^7] 41 ^Hl 2S\ 
^ «h§-^o1 ^SHS"^- 317 mg (^# 83%) # ^ $m . 

<345> lH NMR (300MHz, CD 3 0D) 6 3.84 (s, 3H) . 3.88 (s, 3H) , 7.00 (dd, 1H) , 7.05 (d, 

1H) , 7.13(dd, 1H) , 7.19(d, 1H) , 7.66(dd, 1H) 
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<346> <A!>qoll 47> 15 (2,5 LloHI^Al 5)| y) -Jf 2 ^^F.h y |-f °h I Sd °l *1| 

<347> 5- (2 nil ^-A] ^1^) ^fef -2-7^41^ flll! °fl^Bl (172 mg . 0.65 mmol)^ 2M 

^p-o>u]t1 -g-<>J1 (2.0 ml. 4.0 mmol)# A>-g-^ct| ^>7l 41 *1 ofl 2S\ ^SL o_ 

^ «]"§- ^-^51-^ 143 mg (-^# 76%) # 

<348> 1 H NMR (300MHz, CD 3 0D) 8 3.84 (s . 3H) . 3.89 (s. 3H) . 6.87 (dd. 1H) . 7.00 (d. 

1H) , 7.04(d, 1H) , 7.18 (d, 1H) , 7.71 (d, 1H) 



l <AjA|a)| 48 > L5 (2 tt]|-^-A| 5 n tT .V -^11 ^ ) ^ ^ 2 ^ 7K^. *d J °KI Sd °l ^1 

<350> 5- -5-H.S2.Sl|^) nr^-2-?\^-Q*Y nfl^ (143 mg . 0.46 mmol)-£} 

2M ^-ol-u]iy u\]^^r -g-°_fl (1.4 ml. 2.8 mmol) # A>-g-^l-o^ ^7} ^Ajofl 2^ « 0 > 

^^-^ H J^o[oj 138 mg 89%) # . 

<35l> i H NMR (300MHz, CD3OD) 8 3.96 (s, 3H) , 7.04 (m, 2H) , 7.16 (m, 2H) , 7.41 (d, 

1H) , 8.27 (s, 1H) 



<352> <4J>qoil 4g> [5- (2-oM 5 ^-jiji^iy) ir 1 ^ 2 ^ W °h I L d nfl^^S 

<353> 5- (2~f>\o] *\ -5-^-^^^l 1 d)^^-2-7>^-^^> ulll! o\}^^\ (167 mg, 0.66 

mmol) 2} 2M ^-oj-u]^ uH^^ -g-°ji ( 2 ml 4 0 mmo i)^- X|--g-^l-a| ^7} ^AH] lUf ^ 
^JE.^ «>-g-o^ -E-^^t^- 73 mg (^°. 30%) # ^ . 
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lH NMR (300MHz, CD 3 0D) 6 2.68 (s , 3H) . 6.91 (d. 1H) . 7.20 (dd, 1H) . 7.27 (d. 
1H) . 7.55 (d. 1H) . 7.99 (d. 1H) 



11 <4!a1oii 50 ir, (2 oii^-x| r, y .^1 M ) 4f ■rl 2 <fM 1-/°! M V ^1 ^11 ^. 

<356> 5- (2-oll^ A] -5 -11-^ ^1^)^^-2-71-^^^ ^11! OH Ei (72 mg . 0.26 mmol)-£} 

2M ^o}^^ nflEM- -g-ofl (0.77 ml, 1.54 mmol)# ^l-g-^>o^ A> 7 j ^A]ofl 29} 
^iiS u J§^oj 74 mg (^# 93%) # 

<357> !H NMR (300MHz, CD 3 0D) 6 1.54 ft, 3H) . 4.20 (q. 2H) , 7.06 (d, 1H) , 7.12 (d, 

1H) , 7.19(d, 1H) , 7.27(dd, 1H) , 8.15(d, 1H) 

<Al Al o)l 5i> [5 (2 o>ol ^^y.^-Al 5 ^ ^ .^1 M ) 4f 2 <f! l-f V ^1 xfl 

<359> 5- (2-oj-ol -^^^.^A] -5-^-^^3)1 iJ) ^^--2-7]-^- AjA> ufl iy -^E-| (123 mg, 0.42 

mmol)£f 2M ^oj-qtq nflE^ -g-°_fl (1.26 ml, 2.52 mmol)# Al-g-^-o} a> 7 ] AU] ofl 23} 
^ ^il^ ^r ^^^# 122 mg tf^ 91%) # . 

<360> i H KMR(300MHz, CD 3 0D) 6 1.42 (s , 3H) . 1.44 (s, 3H) , 4.78 (m, 1H) , 7.07 (d, 

1H) , 7.12 (d, 1H) , 7.19 (d, 1H) , 7.26 (dd, 1H) , 8.15 (d, 1H) 

<36l> 1^ oil sW^l 1-Sl S}* v ##°11 tfl^>°1 ^>^- ^] Al t)\o^ cp| 

^ 7>ai ofEi^>-g-# ^msm. 
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<362> <A! *! ofl 1 > NHE-1 A\ J\. i'} 

<363> Al^^-^^-o] NHE-1 ^ls^S o]}A\ ^^t}7] ^\ti\o] 

<364> CCL39o11^ -^-5fl=l PS120 ^i\^o]} human NHE~1# ^^U] ^ a>-§- ^} ^ u| , 10% 4i 

Bflo>^^|izf i% S^IM^^ /^^e^ril-ol a] ( 100X solution), 1% L^^^^i (200 mM ^ 
^.ofljo] ^.#^1 DMEM (Dulbecco's modified Eagle's medium) yfl^loflA| «fl °<}ti\ 

<&t\. 100 mm disholl A| Qj= 80-90% ?] PS120/NHE-1 ^l^l- H^^I^.^. ^1 ^ t> 

, PBS (phosphate buffer saline)^. IS], Na-free buffer (138.2 mM Choline 
chloride, 4.9 mM KC1 , 1.5 mM CaCl 2 -2H 2 0, 1.2 mM MgS0 4 - 7H 2 0, 1.2 mM KH 2 P0 4 , 15 mM 
D-glucose, 20 mM HEPES, at P H 7.4)^.^. IS] A]]^^t\^^} . °1 5J# ^^^-^^(^ ^ 
^Ilr# 20 mM NH 4 C1 ^ 10 uM BCECF-AM 

(2 ' , 7 ' ~bi s (2-carboxyethyl) -5 , 6-carboxy-f luorescein acetoxymethyl ester)-^- ^3"-n" 
ct>^- Na-free buffer^] Jf-^A]?] ^ , 37 °C C0 2 Bfl ° 0 >7] ofl ^ 30^-^> Bfl ° 0 *A] ^u} . NH 4 
Cl# ^1^*1-31 ^l°fl «J-ofl Uo}oi^ BCECF-AM# >fl^Bfl^7l $\ sfl , PS120/NHE-1 

T^^-^lt! ^ Na-free buffer^ IS] ^1 ^ cr>JZ . ^IS^r^} 2.5xl0 4 cells/10 
/x£ S]^^- ^# ^M-°l 4t°-l oil ^-^^>S^. 96-Well plated] 180 ^ HBS 

buffer (137 mM NaCl . 4.9 mM KC1 , 1.5 mM CaCl 2 -2H 2 0, 1.2 mM MgS0 4 -7H 2 0, 1.2 mM 
KH 2 P0 4 , 15 mM D-glucose, 20 mM HEPES, at P H7.4)-£]- DMS0 DMSOofl S]-t]-lj- 

(0.03 - 10 uM) 10 pjm% xb^t,}^ # ^. ^a]^ o.^. A\S.Ut\ -frtij- 

% PS120/NHE-1 10 u£. ^ ^7\t>\o] j2.u>A]^tq-. >fl.£# ^7\-&\jL 
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96-well plate-g- ^^^-^^S-^l (XEMINI"XS; Molecular Device) # Al-g-^}ct| ^ 
(Excitation 485/444 nm, Emission 535 nm) # ^^jofgr} . ^.^1 =1 ^ high-K+ 
/nigericin technique# ol-g-*!" 0 } prS. ^H^l-St 1 ^ - NH 4 C1 prepulse^ ^li^fl -£>^! S]- 
# ^T^tM^l A\^^r NHE-1^ ^"^ofl ^ofl x-ll^Lfl s]-7> T\A] ^^i 5 -^ 

Sl^-fll, °l*fl ^l^Lfl -y-^Sl"^ 50% Tfl A] 7] ^ S^^Sl n 2 -^^ (IC 50 

£t) NHE-loll cfl*} ^Hs^lr cHtUSt cariporide|| A}-g-^l-o} 

<365> ^j^^^i- o\7] S. 1^1 M-^tfl^l^-. 

<366> 1] 
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<367> a>71 tfl^if^lo] cariponde^- 1.0 u M°l I C 50 fr o\ 

NHE-lofl cflf> -f ^f_> ^llS^fr q-E^^u}. ^ Al oil 2, 4, 5, 6, 8, 9, 11, 14, 23, 
24, 25, 26, 28, 30, 33, 34, 35, 36, 37, 38, 39, 41, 42, 43, 44, 47, 48, 49, 50 
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^ 51 °] 5 uM o]ft\£) IC 50 # M-Etuflol cariporide^- ^r^r^ 

NHE-1 ^^)!5i5Zf# q-E^-i^oir^-. ^] ^JAHI 5 r 6, 8, 14, 23, 24, 26, 28, 30, 33, 
34, 35, 36, 38, 39, 43, 48, 49, 50 ^ 51 °1 S^if 1 yM oj ti\ °1 IC 50 # M-E} 

Lfl^H NHE-1 cariporide -ff A}c5>7-| u} ^.o^oi^ o^^-cgo^ AJ a| ofl 

38, 39, 48, 49, 50 ^ 51-21 S^ifll-^- 0.1 y M o] ^}°1 IC 50 S. cariporideii^- 10 
yfl o]A> -f NHE ^^IS^l- uh^SJu^. 

<368> ^^S] NHE- loll z]\t>\<*\ Ah^ ^Alls^l- M^^ii^-S , NHE-1 

<369> <AJ *] ofl 2> NHE-3 (> 1 A)| ^ U| 

<370> Al^^-^^-o] NHE-1 ofl Vi\-S} AjuflA^ a^^pl ^n>o^ T^-^-Hf Ajoj NHE-3oll tfl 

^ AilS 2} Ajxl o\^_ 

<37i> NHE-3# ^-^^1-^- PS- 120 ^1S^# Ail A>c5l-cx| J $?\ ^I^Ml 1^ .2.^. 

NHE-3ofl cflt> sJ-^-^-S] ^^lS^# ^ c^aW. 

<372> 2] 



NHE-3Qjl cti ?f °j *ll 



1 1 


— 1 ■ i — 1 o 

Inhibition at 30 yH 




Inhibi t ion 


at 30 ii M 


| ^^}o\] 1 | 


16.8% 


| ^ A] 0j] 6 


1 0 


% 


| ^Aloil 2 | 


0% 


j Al oil 12 


1 19 


6% 


j ^Aloil 4 


0% 


^Aidi 17 


37 


6% 



<373> i±t*§£) sj-t^^-^- NHE-loll tfl^}o} a o >^*> oi^lJliZ}# M-^^^u> NHE-3ofl 

tfl oH M ^ 30 iiM^ Jl^-^ollAH^ ©J*> o^-g^g M-EHfl&tt. ^1 °fl 2, 4, 6 

°] NHE-loll tflnfl Z>Z> i.g, 4.4, 0.6 y M-°l IC 50 ^ -r-^r*> ^aH5H^# Ji^ 
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^ NHE-3^1 tfltt NHE-1^ ^^^o] nfl-=f ^ °. ^# %t ^ 5U 



: i »joil 3> S\ o] *] S o] <y ^ *J oil Ml Vl ^^i^S^ 

<3?5> s. Mj-^ofl oi*> sj-*]-*] i°] S}t>§#ol ?*4kM^o]}*\ rH^ ^J^°1 7]^- Sl^-# 

<376> SJ^ (300 - 450 g, ^V^-sW?!^^ 4J^^#^) °\\ f 

(Sodium pentobarbital) # 100 mg/kg# ^^lUl ^A\f>\o^ oll^^ i 0 00 

U/kg# ^ -f-^^l-Jl ^3^-# ^#o>^U^. ^|^joS (cannula, PE 

240) # ^°j*l-JZ €^l-!f 5:3-71 (rodent ventilator) # oj-g-cfl o] ^.-^ ?\ . 3 
-y-BJHUH n^^} (cannula) # tfl^ofl ^<^o}jL ^ °g M *Mf*HI ^ ^# ^ 

#oH 7l7l (Langendorff Apparatus) ofl *fl ufl^Jl y d ^M] 

iLf> 7il 7i f_> (85 mmHg) c?Hl *l 95% 0 2 / 5% C0 2 ^ 37 °C 

°] -«ge]^ (modified Krebs-Hensel ei t bicarbonate buffer <mM/L>: 116 NaCl . 

4.7 KC1. 1.1 MgS0 4 , 1.17 KH 2 P0 4 , 24.9 NaHCO 3 . 2.52 CaCl 2 , 8.32 Glucose, 2.0 
Pyruvate) 2.^. . ^1^#IZ]- « Vo ^ (1:1 vol /vol) .2.^. *fl£- J7^- # 

*l (latex balloon) o] ?fl^-^# Sfl ^ ^ # #sfl ^ 41 °ll ^^li # 

^±°W ^"M^- ^-^3^^# (pressure transducer) # #ofl ^-^^ Ji^. 

73-55 



(isovolumetric) ^"tfl7j (Plugsys bridge amplifier)^. ^]i|ol-o^ 7] 7]] 
(Linearcorder mark 8 WR 3500) oil ?}^^>\?jM - 15^- §?} o}^j^}A}7}^. S^M 

41 (LVEDP , left ventricular enddiastolic pressure) # 5 mmHg^ ^Jl 

oi ^ 3 ^-n^M. 

<377>7l^ (Baseline) *\ ^ 7}^^} ^M>=-^ (HR, heart rate) ^ ^^H^rf (CF, 

coronary flow)# ^^t>\S0M . J A Q 7l^-# ^7^^ ^ ^VAfl ov 

(LVDP, left ventricular developed pressure)^- S] tfl ^^-71 ^ (LVSP, left 

ventricular peak systolic pressure) H]- 2}^] ^ oj 2±7] (LVEDP , left 

ventricular end diastolic ptrssure)-^ ^>o]^ -^ll-^l-S 1 } . S^^} ^ 

^ w>#^ (cardiac output) # ^-^1 1> ^ <&^- ^] ^ (Langendorff heart) ofl 

M Z^^^AS,^. J A 7] ~ (cardiac performance) # ^o^^- §^.*> 3l°1 43 

^-01-^03 ^- (Double product RPP (rate-pressure product))^ ^l«J-=-^ (HR) oi] £}■ 
43 41 (LVDP)# 7jl -A}5lS^. ^] ^ °] -g-S-^r 41^ *! 7] Tj-oJl ^ ^ 

# 95% 0 2 / 5% C0 2 7> 7-1 ^^ii^. ^-^5]^- 37°C^ A M OJ Hl ^^^-^^ ^^Ml 
7-}t>\<3^\. c t} y A S}^- 43 4> v ^e -g-^H (0.04% dimethyl sulf oxide, DMSO) U ^S-e] 

^ofl S}^^ S^r tfl^^^-# % Vj Tr^^r ^g-^^S 10^- 

^l^:. ^p^- 71^- 4] Mj^-^ (HR, heart rate) ^ ^4MI ^ (CF . coronary 

flow) # 7$%\ ^^^} ^ ^41^1 7;>i^n>o^ 30^- ^-o> (global 

ischemia) # S ^ - o] ^ 30^- ^§-°> ^-^ofl# ^^- = *> ^ofl Z> 7^ (LVDP, 

HR, LVEDP, CF)# 7$%\ ^^o\<3M- #^*fl^?Tr -§-*fl^># -f.o} *>^^.r^ , 
JsLtzt cariporide-§- -^-l" ^\ St ^} . 
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<378> 3] 





(]lM) 


LVDP 1 * HR* 
W 


LVEDP* 


3-^* 


(|iM) 


LVDPx HR 
<%) 


LVEDP 






15.5 


55.3 




10 


45,5 


38.5 


car iporide 


1 


39.3 


36.4 


17 


10 


39,7 


34.0 


3 


52.6 


34.3 


^] a] ^] 23 


10 


45,4 


42.3 


10 


73.5 


22.4 


^^1^4 24 


10 


45.3 


14.0 




10 


42.7 


5*7 


^-*H 25 


10 


43.5 


25.3 


^Ajofl 2 


1 


44.2 


39.8 


-£MH 26 


10 


2.7 


32,0 


3 


54.2 


36.3 


^^1^1 28 


3 


41,1 


37 ( 5 


10 


78.3 


21.8 


10 


63,3 


18,8 




1 


33.4 


59.7 


^ *11 30 


10 


64,2 


21.7 


10 


72.8 


30.3 


33 


10 


17.1 


51.0 




10 


43.5 


30.0 


35 


10 


27.4 


46.3 




1 


64.4 


23.0 


4i*H] 36 


10 


26.8 


36.0 


3 


66.8 


27.7 


37 


10 


39,9 


16.3 


10 


100.7 


16.8 


^*Hi 33 


10 


21,8 


38.7 


8 


3 


50.6 


32.8 


39 


10 


42,3 


23,0 


10 


93.2 


16.5 


^3*1*1) 42 


10 


50,3 


12.7 


4[^H1 9 


10 


75,0 


22.9 


^1*0 49 


1 


41,1 


35.8 


-a^H 11 


10 


66.1 


18.7 


3 


57,2 


36.6 


10 


80.5 


20.7 



(left ventricular developing pressure) 
a ; j a^*«T s (heart rate) 

3 ;^|-ij^ 0 ]^:7l^: t 3- (left vetricualr end diastolic pressure) 



<379> A> 7 ] jr. 3 o]}A\ ^ ^ Sl^Ol f} ^ ^ «1 y A% ^ % M ^ U ^ °\] 

M. ^^7l^-# ^ «}<3^H=r ^€ (LVDP) 3} ^ 

^^r^l ^ (Double Product parameter, LVDP x HR) _° .S^f E-] *fl^^f^°fl ^flr 7 S 
in} ^^S] ^r^7}¥r°] 15.53S ^ ^ o 1 ^o>s]^^-# ^ XI , ^ /^fl^SMMI 
°1 1> contracture!- M^^-fl °1 ^^5.^4^^ S *ti^^r ^J-^ € 

ol ^7l^oi- 5 mmHgofl>H 55.3 mmHg^ -rr^^Si^l #7>Sl^c+. 
<380> cariporide 10 u M ^^^-^°] 7 ]2=. (LVDP x HR) o] ^ «j J rr 

73.5%^ #^tfl^^-oH B]t\o^ «j7^1 #7^StJZ ^^^°1^7l^ c ^ (LVEDP) 
22.4 mmHgiiS #^t]]^ic} -fr^HI SU^l ^Sh°nl . 1 uM, 3 uM ^f-o^ofl^i # 
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^tfl^^-ofl B]o]\ o-o^^ol^l 01^^ ^ ^JLJL^m ^U\^JL olcH^ 

4, 6, 8, 9 49-5] cariporide-5} U]^^^ ^^/^fl^Hf <y 

^# ^1 4I^H1 2, 4, 6, 8 ^ 49^ ^rS.^^# 

i£^.tt| -fe] , LVEDP 7-1 ^ ^ cariporide^^ ^^131^1. ^ ^1 °11 5, 11. 

14, 23, 24, 25, 28, 30, 39 ^ 42^ Sj-tM-#Tr ^Hr^-^ # ^ H -rf 1 !^^ 40% o] 
#J°^. ^S-^tfl^^- (15. 5%) oil B}o\c*\ ^2]^?XA m^M^XJL, LVEDP^la^l^S. -fr^ 

rH^^ ^3^^- ^^Hl ^-^^ o^i h> ^ ^1=^11^^ Al-g-^ ^ oiut. 

- <ai <vj on 4> 41 ?i ^ //? k/Vo oi <y *j v y] oil Ml vl £1 ^s 1 

<383> S. Mj-^ofl ^m j 4 1^1 S}^-§#ol in vivo tr\M ^Z^fe ^-§-# 

M-^Hfl-b*! %t°\£-7] ^\^\°^, tfltl H 13} (Ant i ischemic effects) # tf\ 

<384> $1^ (350-450 g, t^S^^n 2 "^ 41 ^ ^ # € ) °ll ET]^tlVtll^ 

(pentobarbital) # 75 mg/kg^. ^-^^A}^-^ Dj-^Al^l}. 7}^^7]\^ 

(tracheotomy) # J 4 x l ^ 10 m£/kg^ °JSl ^j«>#^ (stroke volume), 60 
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1vJ2-?> <3^# nl^lJE.^. ^^Ml ^-oj*> ^-§- ^ (probe) 5^^- ^ 

ttMH (Home o thermic blanket control unit) # AV-g-^-o} ^ S] 37 
^Ml ^f-X] A] ^! c} . oj* A] *j 7] ^-o> ^ o] s-nflov ( mean arterial blood 

pressure)!!} (HR) # Tfl^ofl^ ^v\3Z^ . oj^fl ^ ^ ^°H^=r ^r^^ 

P23XL SU V ^ (Statham P23XL pressure transducer, Grass Ins., MA, nl^-)# 

^>-g-^l-Jl ^^Nf-^ ^^S./^^!^^ ?}#^ (ECG/RATE Coupler, Hugo Sachs 

Electronic, ^-^) # ^\^rt>\ c £t\ _ ^^H^l ^3.^1 (Graphtec 

Linearcorder WR 3310, Hugo Sachs Electronic) # ^l"-g-^>^ S.^- ^^r^Ji^ 

<385> 3}^^ €^ (Selye H.)°1 ^^ofl ^1 «fl ^>7l ^-o] ^^l^^K , ^} 

(left thoracotomy) oil 9]t]\ 7}^ 1J1 ^-°| (gfg) ^ V} 

^ o.^-^- 7}^ oil ^# ^# "l^S ^^vflol ^7,151 >j 

^1 ^3^-# 71-^711 JL^M^M. o}^. (5-0 silk ligature) 7> Jf*> 

^ ^t}^- (suture) H^S. ;£^]^*fMl ^^41 ^H§^ ^^^^ (left anterior 
desending coronary artery, LAD) # if^}^ -^f^-# ^ ^ Tfl^^ ^ ^# ^^"^ 
(thoracic cavity) oil T^^X^lJZ ^ 

PE ^-H (PE100, 2.5 cm) oil -PM-Ml? 1 ^ 20^- ^§-°> °>^! . zl 

3f tfl Si ^ ^ oil AXysl 7H^-^# #nH -g-nfl (vehicle) 
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^3 is}?} #^-ol i^^M-s.^- atfls ol *fl , tfl^ 

o>§^^- cari P oride# A]-g- °J . 

<386> ol * A]of| y}°] PE ^J^Mj ^ t>i ^#JZ #4-^- ^# ^11 

(hemostatic) ^^1^.^ PE ^fH# *KM-^<>(| ^r^^.^. w 1 "^ # ?\f>\5X 

SLV] . 45^- =-o> afllS ^oi ^< b >^-^# -1 4> (occlusion) A] ^1 ^ T^lg 

^>JZ 90^r ^^Aj^. 
<387> 4>7] ^>^ofl o^cfl i^s.^^ ^fl^# (reocclusion) A]?] J7, 1% oflHKA; 

°J1 (Evans blue) 2 m£# *qjf.o^]-o|t]._ o] 4: ^l^u>y]^# ^ njq ^.o^^>o^ SI 

iLS^-Ei 5-6 7\\°] ^ (slice) Ji^ ^ ^^KH. ^ ^^"S! 
t}. 11 ^ ^^-1 S^-^r ^1 <g>&- #^^1 (compact micro vision 

system) °] e>o] -^^.H. (Hi -scope) -£} S]-A>«.>M-g- 5H iff E-1 H^ZZ.^ (Image pro plus) 

^5^1 oj-^o- <g<3 o| T^^y]^- ^-<y>J7 7I ol] Z> -1^^ ^-Tfll- y A y A^ c A 

o^^cg^ol AAR (area at risk) # 7^^531^ n 2 -^} ^> ^^oll tfl*> AAR# S. 

t, v *>JZ o]^l# ^-7^ Lpr^. ^>7l loll o]6fl AAR (%)# ^ 

<388> [^*>A1 1] AAR (%) = (ZJ- l^oll uflf> AAR^ ^)/(^Sfl 2^ AJ ^-7fl) 

x 100 
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<389> ^*>, 1% 2,3,5-H^sll 1 dtllH^## °]a> -§-<^ 

(2,3,5-triphenyltetrazolium chloride (TTC) phosphate buffer, 37 °C . pH 7.4)<>ll^ 
15^- afl^Al^lJi 10% ^e^-el (formalin) -g-oJHUH 20—24*1 7> §o} a] 

^u}. oj^Tfl ^ t^-1 trili (dehydrogenase) ^^o]t;> (cofactor) °] 

NADHofl °l6fl 2,3,5-H^2ll 1 d^lHSl-## H^^o^y} o| ^ = D}^> = 

(formazan dye) 7\ SIJE..S.. ^^1^1 ^ ^ (brick-red color) # TT] 

711 ^l 1 ^. 3i?A°\ triSi^ ^3l<>}7,\7\ c £SLB-S- 2,3,5-H^ 

<390> #7l«2}- ^ >0 1 2,3,5-H^2ll 1 dtllHSt## ^-^StolHofl ^ ^=1 

^--^1 o^Jfofl o]oH Z> ^^"^^ ^ <g<^ (Infarct zone) # ^7] AAR 

^>JZ ol^J# 3 ^1 AAR ^-Tfl ^1 ^ ^] ^-711^ M-^r°1 , T)}7] Zo\\ S] ofl 

iz (%)# ^BS^. °1 -H^ S-^ofl oich^^-, iz (%)7> 

<391> [^^1 2] IZ (%) = R> -l^Oll £()*> ^AH <gQ^oJ t>)/(^^ 

<H^1 AAR°] ^-Tfl) x 100 
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<392> 4] 







Al ~7A AW 0 


(IZ/AARl 


. %) 










0. 1 mg/Kg 


0.3 mg/kg 


1 . 0 mg/kg 


3.0 mg/kg 






58.6 








car i por i de 


40.5 


37.9 


35 


4 


27.4 




1 




| 51.2 






1 


4] Aid] 


2 


41.2 


| 37.6 


1 31 


8 


| 25.7 


AJA] Oil 


4 




1 


| 49 


6 




AjAjOil 


5 




1 


| 36 


6 


1 


A] A] Oil 


6 


52.7 


j 44.9 


j 40 


4 


1 


AjAlOil 


8 




1 


| 45 


9 


1 


AjAjOll 


9 




j 


| 40 


3 


1 


^ A] Oil 


11 




j 45.7 






1 


AJ A] Oil 


14 




| 54.2 


| 33 


3 


1 


AjAl Oil 


17 




| 49.9 






1 


A] A] Oil 


23 




j 


| 37 


7 


1 


AJ A] Oil 


24 




j 


1 41 


2 


1 


AJA| Oil 


25 




j 


| 43 


0 




A] A] Oil 


28 


53.4 


j 42.3 


| 33 


0 


| 29.5 


AJa| Oil 


30 






| 39 


3 




AJA| Oil 


34 


43.3 




| 34 


7 




^ A] Oil 


35 


42.7 




| 36 


2 




AjAl Oil 


36 


52.4 




| 34 


7 






37 






| 40 


2 




AJ A] Oil 


38 


48.7 




| 27 


5 




AjAl Oil 


39 


35.4 


| 32.9 


| 27 


2 




A] A] Oil 


42 


28.4 










AJ A| Oil 


48 


50. 1 










AjAl Oil 


49 


43.5 


| 41.5 








!; IZ/AAR (infacrt zone/ 


area at risk) 











<393> a>71 It A<H]M # , ol-g-f} in vivo 

SH, 1 "^ °1 m c 3 C A <H1 ^fl*> ^-^^^.^ ^ta]# 

SS^. ^Afl^^.^ -g-uH ^f-°^£- ^<3^ (AAR)ofl cfltl -y^"^^^- (IZ/AAR, %) o] 
58.6%^^ t_> 4] ^ ti Vo l ^fl-r- y dt> 3# f 4 v SiJl. tfl^#^o] 

cari P oride# ^-^*> ^3^-^^#£- 0.1. 0.3, 1.0 ^ 3.0 mg/Kg ^f-oHl ^ 

ofl Z>Z> 40.5, 37.9, 35.4, ±5-^^ -rf^HI 5U^- ^ ^>-g-# uf- 

%h ^ SiS**}. 2, 5, 14, 23, 28, 30, 34, 35, 36, 38 ^ 39°] Sl^lr 
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1.0 mg/Kg-f-oHl 2]o}\ 40% o] ^ ^ u}^^ o^^^ canponde 

(35.4%) 5} -fr^m^lM" t| n^tl" M-^^gjq-. ^Ajoll 42^| S}^§^- 

0.1 mg/kg^l -f-o^^ 28.4%^ o| ufl °- °-^*> ^ ^ X] ^> 

49^ S}^§^- 0.1, 0.3 mg/kg ^f-o^ofl^ -'ff^^Si^r 
S-Xl^ SiSJ^K ^^lofl 6, 9, 24, 25°^ 1.0 mg/kg -f-^^. 40.4, 

40.3, 41.2, 43.0%^ ^j^^ft M^^l #^tfl^^-^.^ ^r°-] J ^3J^ M^iS 
.2.^ . tHl 32] S.*go]}A\ cariporide ^\ ^rtl ^ ^1 ^^14 

# iiSa 1 ^ oil 6^ Sj-tM-^r in vivo S^Hl^l^- cariporide ii^ ^> 

^31^71- ^rSl^-M- ^r^^^^ol oiojuj- 4] A] ofl 2^ SJ-^-^. ^ ^ ^ 30] ^ 

SlHMI ^-S.^^-^ Ji^. cariporide it} o>^> 4] ^7} ~- 7H^jS^# 

M-^-^^.^ in vivo S-^^l^HS S. 4<H| >H 0.1 mg/Kgofl A| ^> 

cariporide^} -rrA>*>, 0.3, 1.0, 3.0 mg/Kg -f-o^o^^- cariporide -^-^*> 
^-^ah^- ^>^s5i|-§ q-El-vflrq-. NHE-loll T^*> ^Ail5iizf7> cariporide (IC 50 : 1.0 y 
M) it} lOBfl o!-a> ^j-^^T^ ^Alofl 38 (IC 50 : 0.09 11M) 2} 39 (IC 50 : 0.06 y M) °] 
^r^^^r 1.0 mg/Kg -f-^^-cHl A} 27.5 ^ 27.2%^1 M^^-fl 35.4%^1 

cariporide ji^ -fi-°]^_2.^. T^rtl S^fll LW^Kii^ , S-^l ^\X\o)} 3Q9] 2}* V lf^- 
0.1 ^ 0.3 mg/Kg^ ^f-°Hl ^1^1 35.4 ^ 32.9%^ ^^^^IrS ^ t! °ll ^ 

^^-^^ 3.7} m -ir^ ^iiS ^^SSil^! 
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cariporideit} ^r^rt,}^^ _ ^Hl 2, 34, 35, 39, 42 ^ 49°] S^lr^l^r 0.1 
mg/kg°l ^-g-^ofl^S -S-^^fl^^ oil «1 -rr^°] M-E+^T^-. o] 3} ^oj 

^ S}t>§#-^- in vivo o]M^^} SlHUH ^^l^J^^ 

43 ^Ml tfltl Jij^-g-ol -^^j-je.^ . ai^.^ah . ^M J £ 43^1 

<395> t_>^ , 1^1 ^-^j ^41# ^0^71 ^f>\&\ ^\7}S} 

<396> 6^2) ^^*f^ (SPF) SD^l 9JH# A>-g-o}a} -g-^^€?3# € ^1 oHS^}. 

2 nl-Sl^!°l ^r^-oil ^AHl i~47 o^Jf e-| ^ o| ^1 S}ta>§# zjzj 0.5 % ^lll^ff- 
-g-°JHl SjE^j-o} io mg/kg/15mg°l -g-^^.^ ^S] ^ ^ 

<397> Al^#^ ^f-cr\ * 3flAf «. . ol^AV ^ Tfl^^ « ^#^JZ 1^ 

^ -^4^ ^oJ1^5l-*>^ -HA] ^SS^ Jf^^^ ^O}o^ ^Tl^^li} 

^>7l °1 oj^o} 

<398> A]*j ^ ^1^#^# -f-^f> ^-#0^ S-7l*> D>*> oj 4>^A>^ oqcH ^ 
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*\ 10 mg/kg^l =r^s|-# M"fM*l &J°ol ^n 2 - -f-^ S]^^lA>^ (LD 50 )£- 100 
mg/kg oj^-oi o>^f> ^^S^- 

<399> , ^Oll ^1 ^©fl CX\^\ ^Efl^ ^1^1 S^7^ 7^<^ 

# °fl^lt> ^^.^ ^^O] 0}0]} S] 0>U|l}. 

<400> <*fl>|jo|j 1> (*j *j 7>°>) 

<40l> #41 >g ^- 5.0 mg# *\ 14.1 mg . 3^^^!^- USNF 0.8 mg ^ 

u>^Lll^ ^tlloKflolH 0.1 mg# ^ta^Jl 7}<Qv}o^ ^ll^obW- 

ic: <^ll^loil 2 > ^Ml ( £ 

<403> ^ & 5.0 mg# ^, ^"^^1 16.0 mg^ 4.0 mg# MSX^. 

#Hllol e 80 0.3 mg# ^r^fl ^-°] ^ o] -§-<^ *! 7>f> c+-g- . n]^^ 

^>^^+. ^1 H t> ^ ^-^ol«- rq^-A>o]^ 2.7 mg ^ ^^11 

^ ^tfloHflolH 2.0 mg2f ^Sm. T^cj^c}. 
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<405> 5 0 mg# *\ ^.o\] , 14.8 mg, #^1^ 10.0 mg . 
-§-*>°^ ^^?> No. 5 ^^°fl ^fl^tt. 

<406> <^|l^|lofl 4> ^AHl 

<407> #^^^-,2.^^ 100 mg# l^ ^l?! Jl, 3 4hH|S. ^Mlr 180 mg, Na2HP04-12H20 

26 mg m 297 A mg# *MM1^ ^li^S^. 

<408> ^>#f> Ul-Sf ^-o] _ S. Mj^ofl SJ-^M 1^ S}^ v ##^r NHE-lofl cflf> ^J-^ f> 

#*!*1^.2.nl. in vivo ^^- ^ °1 3^11- ^-°] J 3?l7\\ ^ 
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i^^-m i] 
5]-^ 1 




(I) 

(#71 #<H|>H. R 1 ^ R 2 ^ ^1^1 ^H^^LS , H. F. CI. Br, I. CF 3 . SO 2 CH 3 . 
N0 2 , NH 2 . C 1 ~C 5 ^1 ^£fl . S-fe- 0R a o]r}_ o}tl\\ . Ra^. H . CF 3 . q — Cs 

°\ ^]ifl ^-ifl ^IJ . 3)1 ^ 7] ol u} . ) 



[^n 2 -^ 2] 

1) [5-(2- #^^^1^)^-2-^^ ]^o>qiy 

2) [5- (3-f^^l^)^^-2-^?Ky]T°W^ 

3) [5- (4- #^i^3ll 1 d)^^-2-^?l-i 1 d]^-ol-u|ul 

4) [5-2ll 1 d^^-2-^7>^. 1 d]^-ol-qiy 

5) [5- (2-^-^^2ll 1 d)^^-2-^7>i 1 d]^-ol-uli^ 
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6) [5- (3- ^^^all 1 ^) ^^-S-^^ji^l^ofLl^ 

7) [5- (4-^-^^311 1 d)^^--2-^ ?}ji^] n z -o>q^ 

8) [5- (2- n11^2|l^)^Et-2-^7l-^. 1 d]^-ol-qTy 

9) [5-(3-T3fl^S|iy)#^-2-^?l-iiJ]^-o>u|t1 

10) [5- (4- ^1^2)l 1 d)^^--2- ( 4! ?}ji 1 d]n z - 0 >M i y 

11) [5-(2-^et°l#^-£.^^1^2ll 1 d)^^-2-^?>^. 1 d]^-oi-qiy 

12) [5- (3- H^ol#^i^fll^Sll 1 d)^^-2-^7l-i 1 d]^ z -o>u]Ty 

13) [5- (4-H5+o]^=l i^i]fl^a|l^)^ef-2-^^>iiJ ]^-ol-qul 

14) [5- (2- ^l^-Al2|l^)^^-2-^?>^. 1 d]^-ol-i^iy 

15) [5- Sliy ) ^^-2-^?>iLy ]^-o^u]^ 

16) [5- (4- ^I^-aItjII^)^^-^-^^^]^-^!-^ 1 ^ 

17) [5- (2-M-oj H^2ll 1 d)#^-2-^?l-i 1 d]^-ol-q^ 

18) [5- (3- L+ol E^siliJ) «E+-2- < U7>iL 1 d]^-o^qiy 

19) [5- (4-M-olH^2ll 1 d)#^-2-^?l-i 1 d]^-ol-u|ul 

20) [5- (2- o}nli^3ll^) ^f^+-2-^?>Ji 1 d In 2 - 0 !-^ 1 ^ 

21) [5- (3-ol-Dl^TiiliJ) «ef- 2 -^ ? l-^iJ ]^-o>qi^ 

22) [5- (4- o^l^^l^) ^^-2-^?^^ Jn 2 - 0 ^ 1 ^ 

23) [5- (2-o11^3|l^)^e5-2-^?l-i 1 d]^-ol-qiy 

24) [5- (2- ofl^-Al2|l^)#^-2-^7>^. 1 d]^-ol-i^iy 
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25) [5- (2-oJ-ol ^H^^-^lSll 1 d)#^-2-^?l-i 1 d]^-o>u|iy 

26) [5- (2- Sll^Al 3JH^)#^-2-^?>^ 1 d]^-ol-i^i^ S] 

27) [5- (2,6-i^ol^= o^^ailiJ) «ef- 2 -^?l-^iJ ]^-o]-qTy 

28) [5- (3,5- i^ol#^i^2ll 1 d)^?3:-2- < ^?>i 1 d]^ L o>u]Ty 

29) [5- (2,4-tq-o]f|=L o^^2|l^) ^^--2-^?l-i 1 d]^ z -o>qTy 

30) [5- (2,5- i^ol#^^.^all 1 d)^^-2-^7>^. 1 d]^-ol-qi^ 

31) [5- (2,3-t+ol^^ ^.^Jill 1 d)^^-2-^7l-i 1 d]^ z -o>qTy 

32) [5- (2- ^-^S-6-#^-i^sll 1 d)^f^--2-^?>Ji 1 d]n 2 - 0 >M^ 

33) [5- (2 -#^.2. ^-5-1111^311^) ^^-2-^}^ 

34) [5- (2- ^l^-5-#^i^Sll 1 d)^^-2-^?l-i 1 d]^ z -o>ultl 

35) [5- (2-nll^-Xl -5-#^i^l ^ ) #^-2-^ ^^ ] ^o>^ ^ 

36) [5-(3,5- T^ol^-^.^3ll 1 d)^^--2-^?>iL 1 d]^-o>q^ 

37) [5-(2,3-T^-ol^-^^if|liJ)^^-2-^7>^.^]^-ol-u|i^ 

38) [5-(2,5- T^-ol^-^^2|liJ)^el-2-^?l-i^]^-ol-u|ul 

39) [5- (2-ull^-Al -5-^-^^3)1^) ^^--2-^ ^li^J^ofulT^ 

40) [5- (2- ^-^^-5-H^ol#^^.^^11^2ll 1 d)^^-2-^7>^. 1 d]^-ol-qiy 

41) [5- (2,6-t+olTill^2|iy)^fl : -2- < ^?>i 1 d]^-o>ulTy 

42) [5- (3,5- i^-ol^l^3f|l^)#el-2-^?l-^.iJ ]^-o>u|ul 

43) [5-(2,5-c+olTill^a|l^)^ff-2-^7>^. 1 d]^-ol-uli^ 
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44) [5- (2,3- i^-olfll^all 1 d)#^-2-^?l-i 1 d]^ z -o>u]tl 

45) [5-(2,6-cto]Ti11^-Al3f|l^)^^-2-^ni 1 d]^ z - 0 l-^ i y 

46) [5-(2.3- l^olDll^-Al 311 ^ ) ^^--2-^7^^ ]^-o>qiy 

47) [5- (2,5-t+olTi11^-Alii|l^)^^-2-^7>^. 1 d]^-ol-u|iy 

48) [5- (2- T]fl^-Al-5-H^S.all 1 d)#^-2-^7l-i 1 d]^-o>u|iy 

49) [5- (2-*l-ol;^ X\ -S-^-^^SIl 1 ^) ^^-2-°^?}l^ ]^o>M^ 

50) [5- (2- ofl^-Al-5-^-^^Ji|l 1 d)^^-2-^7l-^iJ ]^-o>qi^ 

51) [5- (2-ol-ol-iH^^-^l -5-^-^^211^) ^^-2-^?}^ ]^-o]-q^oi m,^ 
[^^1 3] 

l 
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(#7l #<H|>H. R 1 ^ R 2 ^- lofl-H u}^ ^J2, L£- ?o}qtioi| o] 

4] 

^J-g-^ 25} ^o] 3}ts v § 1 1 1^1 7}^-^## ^-tMl (condensing agent) ^ 
«h§-^ 2 




(III) (I) 



(#71 #<H|>H. R 1 ^ R 2 ^r s]-^ 1<H1>H ^^t> ^-ct) . 

XI 4%>ofl Siol^. #71 ^^^}7\ N.N-^l-i^tl-ololDll^^, U+o] #0] ^ 7> 

ir^o] ojDlH . t+ol ol-ol4:H^^^>it+ol ol^lH . l-<HlW-3- (3-T^-oj ^ ^ o>t:1 ^^^^ ) 

_° ^. cr>^r XI . 
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[^n 2 -^ 6] 

fr^ V# ^B^^^fl ^*fl^>°11 Sti lie-type Suzuki-type 

«l^§-# A] ^ ^ 5# ^.2.^. ^1"^- 5^! °i 7-1 oil ^^^K^S ^l^^l 



1*}% J A 3a] 




och 3 



(iv) (V) R2 (110 



(#71 . R 1 ^ R 2 ^- s}^^ lofl>H ^1 °1 1> y>if ^J2, X^- B(0H) 2 . BC1 2 . 

BBr 2 , . SnBu 3 , SnMe 3 , ZnCl o] J7 , Y^- (Br, I, CI) OS0 2 CF 3 o]r\ _) 
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[^n 2 -^ 9] 
[^n 2 -^ 10] 
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